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METHOD FOR DIAGNOSING NpN^SMALL CELL LUNG CANCER 
FIELD OF THE INVENTION 

The present invraition relates to the field of biological sciencet more specifically to the field of 
5 cancer researcb. Inparticiilar,tbe invention relates to methods of diagnosing non-small cell • 
lung cancers using genes, KIFll, GHSRlb, and NTSRl, that show elevated expression in such 
cancerous cells. 

BACKGROUND OF THE INVENTION 

10 Lung cancer is one of the most commonly fatal human tumors. Many genetic alterations 

associated with the development and progression of lung cancer has been reported. Although 
genetic changes can aid prognostic efforts and predictions of metastatic risk or response to 
certain treatments, information about a single or a limited number of molecular markers 
generally fails to provide satisfactory results for clinical diagnosis of non-snudl cell lung cancer 

15 (NSCLC)(Mitsudomi et al.. Clin Cancer Res 6: 4055-63 (2000); NiklinsB et al.. Lung CancMi 
34 Suppl 2: S53-8 (2001); Watine. Bmj 320: 379-80 (2000)). - NSCLC is by far the most 
common form, accounting for nearly 80%^f lung tumors (Society, A.C. Cancer Facts and 
Figures 2001 (2001)). The overall 10-year survival rate remains as low as^l0% despite recent 
advances in multi-modality therapy, because the majority of NSCLCs are not diagnosed until • 

20 advanced stages (Fry, W.A., Phillips, J.L., and Mfenck, H.R. "Tfcn-year survey of lung cancer 
treatment and survival in ho^itals in the United States: a national cancer data base report*. 
Cancer 86: 1 867-76 (1999)). Although chemotherapy regimens based on platinum are * 
considered the reference standards for treatment of NSCLC, those drugs are able to extend 
survival of patients with advanced NSCLC only about six weeks ("Chemotherapy in non-small 

25 cell lung cancer a meta-analysis using updated data on individual patients from 52 randomised 
clinical trials.** Non-small Cell Lung Cancer Collaborative Group. Bmj. 3*11: 899-909 (1995)). 
Numerous targeted therapies are being investigated for this disease, including tyrosine kinase 
inhibitors, but so far promising results have been achieved in only a limited nuihba of patients' 
and some recipients suffer severe adverse reactions (Kris M J*JR., Herbst R.S. "A phase n trial 

30 of ZDl 839 f Iressa*) in advanced non-small cell lung cancer (NSCLC) patients who had failed 
platinum- and docetaxel-based regimens (IDEAL 2).", Proc. Am. Soc. Clin. OncoL 21; 
292a(A1166)(2002)). . 

Many genetic alterations associated with development and progression of lung cancer have 
been reported, but the precise molecular mechanisms remain unclear (Sozzi, G. "Molecular 
35 biology of lung cancer." Eur. J. Cancer 37: 63-73 (2001)). Over the last decade newly 
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developed cytotoxic agents including paclitaxel, docetaxel, gemcitabine, and vinorelbine have ' 
emerged to offer multiple therapeutic choices for patients with advanced NSCLC; howeyer, 
each of the new regimens can provide only modest survival benefits compared with 
cisplatin-based therapies (Schiller, J.H. et al. '"Comparison of four chemotherapy regimens for 
5 advanced non-small-cdl lung cancer," N. EngL J. Med. 346: 92-98 (2002); Kelly, K. ct aL • 
"Randomized phase m trial of paclitaxel plus carboplatin versus vinorelbine plus cisplatin in 
the treatment of patients with advanced non-small-cell lung cancer a Southwest Oncology 
Group trial." J. Clin. Oncol. 19: 3210-3218 (2001)). Hence, new therapeutic stratepes, such 
• as development of molecular-targeted agents, are eagerly awaited by clinicians. 

10 Systematic analysis of expression levels of thousands of genes on cDNA microarrays is an 
effective approach to identifying unknown molecules involved in pathways of carcinogenesis 
(Kikuchi, T. et al. "Expression profiles of non-small ceD lung cancers on cDNA microarrays: 
Identification of genes for prediction of lymph-node metastasis and sensitivity to anti-cancer 
drugs.** Oncogene 22: 2192-2205 (2003); Kakiuchi, S. et al. "Genome-wide analysis of 

15 organ-preferential metastasis of human small cell lung cancer in mice.** Mol. Cancer Res. 1: 
485-499 (2003); Zembutsu, H. et al. "Gene-expression profiles of human tumor xenografts in 
nude mice treated orally with the EGFR tyrosine kinase inhibitor 201839." Int J. Oncol. 23: 
29-39 (2003); Suzuki, C, Daigo, Y., Kikuchi, T., Katagiri, T. & Nakamura, Y. "Identification of 
C0X17 as a therapeutic target for non-small ceU lung cancer." Cancer Res. 63: 7038-7041 . 

20 (2003)) and can reveal candidate targets for development of novel anti-cancer drugs and tumor 
markers. To isolate novel molecular targets for diagnosis, treatment and prevention of NSCLC, 
the present inventors prepared have been pure populations of tumor cells were prepared from 37 
cancer tissues by laser-capture microdissection and analyzed genome-wide expression profiles 
of NSCLC cells on a cDNAmicroarray containing 23,040 genes (Kikuchi, T. et al. "Expression 

25 profiles of non-small cell lung cancers on cDNA microarrays: Identification of genes for 
prediction of lymph-node metastasis and sensitivity to anti-cancer drugs " Oncogene 22: 
2192-2205 (2003)). In the course of those experiments, KOCl (GenBank Accession 
No JIM_006S47) and neuromedin U (NMU; GenBank Accession No. NM.0066S1) were 
identified as genes that were frequently over-expressed in lung tumors and indispensable fix 

30 growth of NSCLC cells. 

The phenomenon of inRNA localization has been reported in oocytes and developing 
embryos of Drosophila and Xenopus and in somatic cells such as fibroblasts and neurons (King, 
M.L., Zhou, Y, Bubunenko, M. "Polarizing genetic information in the egg: RNA localization in 
the frog oocyte." Bioessays 21: 546-557 (1999); Mowry, K,L., Cote, C.A. "RNA sorting in 
35 . Xenopus oocytes and embryos." FASEB J. 13: 435-445 (1999); Lasko, R *The drosophila 
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melanogaster genome: transladon factors and RNA binding proteins." J. Cell Biol. ISO: F51-56 
(2000); Steward, O. "mRNA localization in neurons: a multipurpose mechanism?" Neuron 1 8: ' 
9-12 (1997)). ACTB mRNA is localized at the leading lamellae of chicken embryo fibroblasts 
(CEFs)(Lawrence, J.B., Singer, R.H. "Intracellular localization of messenger RNAs for 
5 cytoskeletal proteins.** Cell 45: 407-415 (1986)) and ^t die growth cone of developing neurons • • 
(Bassell, GJ.» Zhan,g H., Byrd, A.L., Femino, A.M., Singer^ R JEI., Taneja» K.L., Lifshitz, LM., 
Hennan, I.M., Kosik, K.S. "Sorting of beta-actin mRNA and protein to neurites and growth 
cones in culture." J. Neurosci. 18: 251-265 (1998)). The localization of ACTB mRNA is 
dependent of the zipcode, a cis-acting element located in the 3* UTR of the mRNA (Kislau&kis, 

10 E.H., Li, Z., Singer, R.H., Taneja, K.L. "Isofoim-specific 3 -untranslated sequences sort 
alpha-cardiac and beta-cytoplasmic actin messenger RNAs to different cytoplasmic 
compartments." J. Cell Biol. 123: 165-172 (1993)). The trans-acting factor, zipcode binding 
protein 1 (ZBPl), was affinity purified with the zipcode of ACTB mRNA (Ross, A.F., 
Oleynikov, Y., Kislauskis, E.H., Taneja, KX., Singer, R.H. "Characterization of a beta-actin 

15 mRNA zipcode-binding protein." Mol. Cell Biol. 17, 2158-2165 (1997)). After the 

identification of ZBPl, additional homologues were identified in a wide range of organisms 
including Xenopus, Drosophila, human, and mouse (Mueller-Pillasch, F., Lacher, U., Wallrapp, 
C, Micha, A., ZimmerhacW, F., Hameister, H., Yarga, G, Friess, H„ BuchJer. M.. BegCT, H.G, 
Vila, MJ^, Adier, 6., Gress, T.M. "Cloning of a gene highly overexpressed in cancer codrngfcn- 

20 a novel KH-domain containing protein.** Oncogene 14: 2729-2733 (1997); Deshler, J.O., 
Highett, Mi, Schnapp, B.J. "Localization of Xenopus Vgl mRNA by Vera protein and the 
endoplasmic reticulum." Science 276: 1128-1131 (1997); Doyle, GA., Betz, NA., Leeds, P.F., 
Fleisig, A. J., Prokipcak, R.D., Ross, J. "The c-myc coding region determinant-binding protein: 
a member of a family of KH domain RNA-binding proteins.** Nucleic Acids Res. 26: 

25 5036-5044 (1998)). ZBPl family members are expressed in germ embryonic fibroblasts and 
in several types of cancer (Mueller-Pillasch, F., Lacher, U., Walkapp, C, Micha, A., 
Zimmerhackl, F., Hameister, H., Varga, G, Friess, H., Buchler, M., Beger, H.G., Vila, M.R., 
Adler, G., Gress, T.M. **Cloning of a gene highly overexpressed in cancer coding for a novel 
KH-domain containing protein." Oncogene 14: 2729-2733 (1997); Mueller, F., Bonuner, M., 

30 Lacher. U., Ruhland, C, Stagge, V., Adler, G, Gress, T.M., Seuflferlein. T. "KOC is a novel 
molecular indicator of malignancy." Br. J. Cancer 88; 699-701 (2003)). ZBPl-like protdns 
contain two RNA-recognition motifs (RRMs) at the NH2-tenninal part of the protein and four 
hnRNP K homology (KH) domains at the COOH-tecminal end. 

KOCl (alias IGF-II mRNA-binding protdn 3: lMP-3) is one of the IMPs (IMP-1. IMP-2. 
35 and IMP-3), which belong to file ZBPl family members and exhibit multiple attachments to 
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IGF-n leader 3 mRNA and the reciprocally imprinted H19 RNA (Mueller-Pillasch, R, Lacher, . ' 
U., Wallrapp, C, Micha, A., Zimmerhackl, F., Hameister, H., Varga, G., Friess, H., Buchler, M., 
Beger, H.G., Vila, M.R„ Adler, G. Gress, T.M. "Cloning of a gene highly overexpressed in 
cancer coding for a novel KH-domain containing protein." Oncogene 14: 2729-2733 (1997)). 

5 Although KOCl was initially reputed to be over-^pressed in pancreatic cancer 

(Miieller-Pillasch, F., Lacher» U.» Wallrapp, Micha, A.» Zunmerhackl, F., Hamdsto^, H., 
Varga, G. Friess, H., Buchler, M., Beger, H.Q, Vila, M.R., Adler, G, Gress. TJ^. •*Clomng of a 
gene highly overexpressed in cancer coding for a novel KH-domain containing protein." 
Oncogene 14: 2729-2733 (1997); MueUer, R, Bommer, M., Lacher, U.. Ruhland, C, Stagge, V.. 

10 Adler, G, Gress, T.M., Seufferlein, T. "KOC is a novel molecular indicator of malignancy." Br. 
J. Cancer 88: 699-701 (2003)), its precise function in cancer cells or even in normal mammalian 
somatic cells remains unclear. 

KOCl is orlhologous to the Xenopus Vgl RNA-binding protein (VglRBPA^era), which 
mediates the localization of Vgl mRNA to the vegetal pole of the opcyte during oocyte 

15 maturation, and IMP-1 is ortihologous to the ZBPl . IMP is mainly located at the cytoplasm 
and its cellular distribution ranges firom a distinct concentration in perinuclear regions and 
lamellipodia to a completely delocalized pattern. H19 RNA co-localized with IMP, and 
, removal of the high-affinity attachment site led to delocalization of the truncated RNA (Runge, • 
S., Nielsen, F.C., Nielsen, J., Lykke-Andersen, J., Wewer, UJM., Christiansen, J.H. "19 RNA 

20 binds four molecules of insulin-like growth factor n mRNA-binding protein." J. BioL Chem. 
275: 29S62-29S69 (2000)), suggesting that IMPs are involved in cytoplasmic trafficking of 
RNA. IMP-1 was able to associate with microtubles (Nielsen, F.C., Nielsen, J., Kristensen, . 
MA., Koch, G., Christiansen, J. "Cytoplasmic trafficking of IGF-n mRNA-biniing protein by 
conserved KH domains." J. Cell Sci. 115: 2087-2097 (2002); Havin, L., Git, A., EUsha, Z., 

25 Oberman, F., Yaniv, K., Schwartz, SP., Standart, N., Yisraeli, J JC "RNA-binding protein 
conserved in both microtubule- and microfilament-based RNA localization.*' Genes Dev. 12: 
1593-1598 (1998)), and is likely to involve a motor protein such as kinesin, myosin, and dyeniiL 
On the other hand, Oskar mRNA localization to the posterior pole requires Kinesin I (Palacios, 
I.M., St. Johnston D. '"Kinesin light chain-independent function of the Kinesin heavy chain in 

30 cytoplasmic streaming and posterior localisation in the Drosophila oocyte." Development 129: 
5473-5485 (2002); Brendza, RP., Serbus, L.R., Duffy. J.B., Saxton, W.M. "Afunction for 
kinesin I in the posterior transport of oskar mRNA and Staufen protein." Science 289: 
2120-2102(2000)). 

KIFl 1 (alias EG5) is a member of kinesin family, and plays a role in establishing and/or 
35 determining the stability of specific microtuble arrays that form during cell division. This role 
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may encompass the ability of KIFl 1 to influence the distribution of other protein components 
associated with cell division (Whitehead, CM., Rattner, LB. "Expanding the role of HsEgS' 
within the mitotic and post-mitotic phases of the cell cycle." J. Cell Sci. Ill: 2551-2561 (1998); 
Mayer. T.U.. Kapoor. T.M., Haggarty, S.J., King, R.W., Schreiber, S.L., Mitchison, TJ. "Small 
5 molecule inhibitor of mitotic spindle bipolarity identified in a phenotype-based screen.** Science 
286:971-974(1999)). 

NMU is a neuropeptide that was first isolated from porcine spinal cord. It has potent 
activi^ on smooth muscles (Minamino, N., Kangawa, EL & Matsuo, H. "Neuromedin U-8 and 
U-2S: novel uterus stimulating and hypertensive peptides identified in porcine spinal cord." 

10 Biochem. Biophys. Res. Commun. 130: 1078-1085 (1985); Domin, L, Ghatei, Mj\., Chohan, P. 
& Bloom, S.R. "Characterization of neuromedin U-like immunoreactivity in rat, porcine, 
guinea-pig and human tissue extracts using a specific radioimmunoassay.** Biochem. Biophys. 
Res. Commun. 140: 1127-1134 (1986); Conlon, JM. et al. •'Primary structure of neuromedin U 
from the raf J. Neurochem. 51 : 988-991 (1988); Minamino, N.. Kangawa, K.. Honzawa» M. & 
- 15 Matsuo, H. "Isolation and structural determination of rat neuromedin U." Biochem. Biophys. 
Res. Commun. 156: 355-360 (1988); Domin, J. et al. "The distribution, purification, and 
pharmacological action of an amphibian neuromedin U." J. Biol, Chem. 264: 20881-20885 . 
(1989), O'Harte, F. el al. "Primary structure and pharmacological activity of a nonapeptide 
related to neuromedin U isolated from chicken intestine." Peptides 12: 809-812 (1991); Kage, 

20 R., 0*Harte, F., Thim, L. & Conlon, J.M. "Rabbit neuromedin U-25: lack of conservation of a 
posttranslational processing site." ReguL Pept 33: 191-198 (1991); Austin, C. et aL 
"Distribution and developmental pattern of neuromedin U expression in the ral gastrointestinal 
tract." J. Mol. Endocrinol. 12: 257-263 (1994); Fujii, R. et al. "Identification of neuromedin U 
as the cognate ligand of the orphan G protein-coupled receptor FM-3." J. Biol. Chem. 275: 

25 21068-21074 (2000)), and in mammalian species NMU is distributed predominantiy in the 
gastrointestinal tract and central norvous system (Howard, A.D. et al. "Identification of 
receptors for neuromedin U and its role in feeding." Nature 406: 70-74 (2000); Funes, S. et al. 
"Cloning and characterization of murine neuromedin U receptors." Peptides 23: 1607-1615 
(2002)). Peripheral activities of NMU include stimulation of smooth muscle, elevation of 

30 blood pressure, alternation of ion transport in the gut, and regulation of feeding.(Minamino, N., 
Kangawa, K. & Matsuo, H. "Neuromedin U-8 and U-25: novel uterus stimulating and 
hypertensive peptides identified in porcine spinal cord." Biochem. Biophys. Res. Commun. 
130: 1078-1085 (1985)); however, the role of NMU during carcinogenesis has not been 
addressed. Neuropeptides function peripherally as paracrine and autocrine factors to regulate 

35 diverse physiologic processes and act as neurotransmitters or neuromodulators in the n^ous 
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system. In genial, receptors that mediate signaling by binding neuropeptides are members of 
the superfamily of G protein-coupled receptors (GPCRs) having seven 
transmembrane-spanning domains. Two known receptors for NMU, NMUIR and NMU2R, 
show a high degree of homology to other neuropeptide receptors such as GHSR and NTSRl , ' 
5 for which the corresponding known ligands are Ghrelin (GHRL) and neurotensin (NTS), 

respectively. NMUIR (FM3/GPR6$) and NMU2R (FM4) have seven predicted alpha-helical 
transmembrane domains containing highly conserved motif s» as do other members of the 
rhodopsin GPCR family (Fujii, R. et al. 'Identification of neuromedin U as the cognate ligand 
of the orphan G protein-coupled receptor FM-3." J. BioL Chem. 275: 21068-21074 (2000); 
10 Howard, A J>. et al» "Identification of receptors for neuromedin U and its role in feeding." 

Nature 406: 70-74 (2000); Funes, S. et aL "Cloning and characterization of murine neuromedin 
U receptors." Peptides 23: 1607-1615 (2002)). 

A C-terminal asparaginamide structure and the C-tenninal hepatapeptide core of NMU 
protein are essential for its contractile activity in smooth-muscle cells (Westfall, T.D. et al. 

15 "Characterization of neuromedin U effects in canine smooth muscle.!' J. Pharmacol. Exp. Ther. 
301 : 987-992 (2002); Austin, C, Nandha. K.A.. Meleagros. L. & Bloom, S.R. "Cloning and 
characterization of the cDNA encoding the human neuromedin U precursor: NMU expression 
in the human gastrointenstinal tract." J. Mol. Endocrinol. 14: 157-169 (1995)). Recent studies 
have contributed evidence tbsX NMU acts at the hypothalamic level to inhibit food intake; 

20 therefore this protein might be a physiological regulator of feeding and body weight (Howard, 
A.D. et al. "Identification of receptors for neuromedin U and its role in feeding." Nature 406: 
70-74 (2000); Maggi, C A. et al. "Motor response of the human isolated small intestine and 
urinary bladder to porcine neuromedin U-8." Br. J. Pharmacol. 99: 186-188 (1990); Wren, A.M. 
et al. "Hypothalamic actions of neuromedin U." Endocrinology 143: 227-234 (2002); Ivanov, 

25 T.R., Lawrence, C.B., Stanley, P.J. & Luckman, SM. "Evaluation of neuromedin U actions in 
energy homeostasis and pituitary function." Endocrinology 143: 3813-3821 (2002)). However, 
so far no reports have suggested involvement of NMU over-expression in carcinogenesis. 

Studies designed to reveal mechanisms of carcinogenesis have already facilitated 
identification of molecular targets for anti-tumor agents. For example, inhibitors of 

80 famesyltransferase (FTIs) which were originally developed to inhibit the growth-signaling 
pathway related to Ras, whose activation depends on posttranslational famesylation, has been 
effective in treating Ras-dependent tumors in animal models (He et al., Cell 99:335-45 (1999)). 
Clinical trials on human using a combination or anti-cancer drugs and anti-H£R2 monoclonal 
antibody, trastuzumab, have been conducted to antagonize the proto-oncogene receptor 

35 HER2/Qeu; and have been achieving improved clinical response and overall survival of 
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breast-cancer patients (Lin et al., Cancer Res. 61:6345-9 (2001)). A tyrosine kinase inhibitor, 
STI-571, which selectively inactivates bcr-abl jpusion proteins, has been developed to treat . 
chronic myelogenous leukemias wherein constitutive activation of bcr-abl tyrosine kinase plays 
a crucial role in Che transformation of leukocytes. Agents of these kinds are designed to 
6 suppress oncogenic activity of specific gene products (Fujita et al., Canc» Res. 61:7722-6 
(2001)). Therefore, gene products commonly up-regulated in cancerous cells may serve as 
potential targets for developing novel and-cancer agents. 

It has been demonstrated that CD8+ cytotoxic T lymphocytes <CTLs) recognize epitope 
peptides derived from tumor-associated antigens (TAAs) presented on MHC Class I molecule, 

10 and lyse tumor cells. Since the discovery of MAGE family as the first example of TAAs, 

many other TAAs have been discovered using immunological approaches (Boon, Lit J. Cancer 
54: 177-80 (1993); Boon and van der Bruggen, J. Exp. Med. 183: 725-9 (1996); van der 
Bruggen et al.. Science 254: 1643-7 (1991); Brichard et al., J. Exp. Med. 178: 489-95 (1993); 
Kawakami et al., J. Exp. Med. 180: 347-52 (1994)). Some of the discovered TAAs are now in 

15 the stage of clinical development as targets of immunotherapy. TAAs discovered so far 

include MAGE (van der Bruggen et aL, Science 254: 1643-7 (1991)), gplOO (Kawakami et aL, 
J. Exp. Med. 180: 347-52 (1994)). SART (Shichijo et al., J. Exp. Med. 187: 277-88 (1998)), and 
NY-ESO-1 (Chen et al., Proc. NaU. Acad. Sci. USA 94: 1914-8 (1997)). On the other hand, 
gene products which had been demonstrated to be specifically overexpressed in tumor cells, . 

20 have been shown to be recognized as targets inducing cellular inunune responses. Such gene 
products include pS3 (Umano et aL, Brit J. Cancer 84: 1052-7 (2001)), HER2/neu (Tanaka et 
aL, Brit J. Cancer 84: 94-9 (2001)), CEA (Nukaya et al., Iht J. Cancer 80: 92-7 (1999)), and so 
on. 

In spite of sigmhcant progress in basic and clinical research concerning TAAs (Rosenbeg et 
25 aL, Nature Med. 4: 321-7 (1998); Mukheiji et al., Ptoc. NatL Acad. Sci. USA 92: 8078-82 

(1995); Hu et al., Cancer Res. 56: 2479-83 (1996)), only limited number of candidate TAAs for 
the treatment of adenocarcinomas, including colorectal cancer, are available. TAAs * 
abundantly expressed in cancer ceUs, and at the same time which expression is restricted to 
cancer cells would be promising candidates as immunotfaerapeutic targets. Further, 
30* identification of new TAAs inducing potent and specific antitumor immune responses is 
expected to encourage clinical use of peptide vaccination s^ategy in various types of cancer 
(Boon and can der Bruggen, J. Exp. Med. 183: 725-9 (1996); van d^ Bruggen et aL, Science" 
254: 1643-7 (1991); Brichard et al., J. Exp. Med. 178: 489-95 (1993); Kawakami et al. J. Exp. 
Med. 180: 347-52 (1994); Shichijo et al., J. Exp. Med. 187: 277-88 (1998); Chen et aL, Proc. 
35 Nafl. Acad. ScL USA 94: 1914-8 (1997); Harris, J. Natt. Cancer Inst 88: 1442-5 (1996); 
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Butterfield et aL, Cancer Res. 59: 3134-42 (1999); Vissers et al.. Cancer Res. 59: 5554-9 
(1999); van der Burg et al., J Immunol 156: 3308-14 (1996); Tanaka et al.. Cancer Res. 57: 
4465-8 (1997); Fujie et aL, Int. J. Cancer 80: 169-72 (1999); Kikuchi et al.. Int. J. Cancer 81: 
459-66 (1999); Oiso et al., Int. J. Cancer 81: 387-94 (1999)). 

5 It has been repeatedly reported that peptide-stimnlated peripheral blood mononuclear cells 
(PBMCs) from certain healthy donors produce significant levels of IFN-y in response to the 
peptide, but rarely exert cytotoxicity against tumor cells in an HLA-A24 or -A0201 restricted 
manntf in ^'Cr-release assays (Kawano et al.. Cancer Res. 60: 3550-8 (2000); Nishizaka et al.. 
Cancer Res. 60: 4830-7 (2000); Tunura et aL, Jpn. J. Cancer Res. 92: 762-7 (2001)). However. 

10 both of HLA-A24 and HLA-A0201 are one of the popular HLA alleles in Japanese, as well as 
Caucasian (Date et al.. Tissue Antigens 47: 93-101 (1996); Kondo et al., J. ImmunoL 155: 
4307-12 (1995); Kubo et al., J. ImmunoL 152: 3913-24 (1994); Lnanishi et al.. Proceeding of 
the eleventh International Histocompatibility Workshop and Conference Oxford University 
Press, Oxford. 1065 (1992); Williams et aL. Tissue Antigen 49: 129 (1997)). Tlxus, antigenic 

15 peptides of cancers presented by these HLAs may be especially useful for the treatment of 

cancers among Japanese and Caucasian. Further, it is known that the induction of low-affinity 
.CTL in vitro usually results from the use of peptide at a high concentration, generating a high 
level of specific peptide/MHC complexes on antigen presenting cells (APCs), which will 
effectively activate these CTL (Alexander-Miller et al., Proc. NatL Acad. Sci. USA 93: 4102-7 

20 (1996)). 

Although advances have been made in the development of molecular-targeting drugs for 
cancer therapy, the ranges of tumor types that respond as well as the effectiveness of the 
treatments are still very limited. Hence, it is urgent to develop new anti-cancer agents that * 
target molecules highly specific to malignant cells and are likely to cause minimal or no adverse 

25 reactions, lb achieve the goal molecules whose physiological mechanisms are well defined 
need to be identified. A powerful strategy toward these ends would combine screening of 
up-regulated genes in cancer cells on the basis of genetic information obtained on cDNA 
microarrays with high-throughput screening of their effect on cell growth, by inducing 
loss-of-function phenotypes with RNAi systems (Kikuchi. T., Daigo, Y., Katagiri. T., Tsunoda, 

30 T.. Okada. K.. Kakiuchi. S.. Zembutsu, H., Furukawa. Y.. Kawamura. M., Kobayashi. K.. Lnai, 
K.. Nakamura, Y. ^'Expression profiles of non-small cell lung cancers on cDNA microarrays: 
identification of genes for prediction of lymph-node metastasis and sensitivity to anti-cancer 
drugs". Oncogene 22: 2192-2205 (2003)). 
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SUMMARY OF THE INVENTION 

The present invention features a method of diagnosing or determining a predisposition to 
non-small cell lung cancer (NSCLC) in a subject by determining an expression level of a 
non-small cell lung cancer-associated gene that is selected from the group of KEFll » GHSRlb, 
6 . and NTSRl in a patient derived biological sample. An increase of the expression level of any 
of the genes compared to a normal control level of the genes indicates that the subject suffers 
from or is at risk of developing NSCLC. 

A *'n(xmal control level" indicates an expression level of any of the gefiies detected in a 
normal, healthy individual or in a population of individuals known not to be suffering from 

10 NSCLC. A control level is a single expression pattern derived from a single reference 

population or from a plurality of expression patterns. In contrast to a **normal control level", 
the "control lever is an expression level of the gene detected in an individual or a population of 
individuals whose background of the disease state is known (i.e., cancerous or non-cancerous). 
Thus, the control level may be determined .base on the expression level of the gene in a normal^ 

15 healthy individual, in a population of individuals known not to be suffering from NSCLC, a 
patient of NSCLC or a population of the patients. The control level corresponding to the 
expression level of the gene in a patient of non-small cell lung cancer or a population of the 
patients is referred to as "NSCLC control level". Furthermore, the control level can be a 
database of expression patterns from previously tested cells. 

20 An increase in the expression level of any one of the genes of EIFl 1 , GHSRlb, and NTSRl 
detected in a test biological sample compared to a normal control level indicates that the subject 
(from which the sample was obtained) suffers from NSCLC. Alternatively, the expression 
level of any one or all of the genes in a biological sample may be compared to an NSCLC 
control level of the same gene(s). 

25 Gene expression is increased or decreased 10%, 25%, 50% or more compared to the control 
level Alternatively, gene expression is increased or decreased 1, 2, 5 or more fold compared 
to the control level Expression is detmnined by detecting hybridization, e.g.* on a chip or an 
array, of an NSCLC gene probe to a gene transcript of a patient-d^ved biological sample. 
The patient-derived biological sample may be any sample derived from a subject, ^.g., a patient 

30 known to or suspected of having NSCLC. For example, the biological sample may be tissue 
containing sputum, blood, serum, plasma or lung cell 

The invention also provides a non-small cell lung cancer reference expression profile 
comprising a pattern of gene expression levels of two or more genes selected from the group of 
KIFll, GHSRlb, and NTSRl. 
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The invention also provides a kit comprising two or more detection reagents which detects 
the expression of one or more of genes selected from the group of KIFll, OHSRlb, and 
NTSRl (e.g., via delecting mRNA and polypeptide). Also provided is an array of 
polynucleotides that binds to one or more of the genes selected from the group of KIFll, 
6 GHSRlb, and NTSRl. 

The invention further provides methods of identifying compounds that inhibit the expression 
level of an NSCLC-associated gene (KIFll, GHSRlb, or NTSRl) by contacting a test cell 
expressing an NSCLC-associated gene with a test compound and detennining die expression 
level of the NSCLC-associated gene. The test ceU may be an NSCLC cell. A decrease of the 
10 expression level compared to a normal control level of the gene indicates that the test 
compound is an inhibitor of the expression or function of the NSCLC-associated gene. 
Therefore, if acompound suppresses the expression level of KIFll, GHSRlb, or NTSRl 
compared to a normal control level, the compound is expected to reduce a symptom of NSCLC. 

Alternatively, the present invention provides a method of screening for a compound for 
15 treating or preventing NSCLC. The method includes contacting a polypeptide selected from 
the group of KIFl 1, GHSRlb and NTSRl with a test compound, and selecting the test 
compound that binds to or suppresses the biological activity of the polypeptide. The invention 
further provides a method of screening for a compound for treating or preventing NSCLC, 
which includes the steps of contacting a test compound with a cell that expresses KIFll, 
20 GHSRlb or NTSRl protein or introduced with a vector comprising the transcriptional 

regulatory region of KIFll , GHSRlb or NTSRl gene upstream of a reporter gene, and then 
selecting the test compound that reduces the expression level of the KIFll , GHSRlb or NTSRl 
protdn or protein encoded by the reporter gene. According to these screening methods, the 
test compound that suppresses the biological activity or the expression level compared to a . 
25 normal control level is expected to reduce a symptom of NSCLC. Furthermore, the present 
. invention provides a method of screening for a compound for treating or preventing NSCLC 
wherein the binding between KlFl 1 and KOCl, or GHSRlb or NTSRl and NNIU is detected. 
Compounds that inhibit the binding between KIFll and KOCl, or GHSRlb or NTSRl and 
NMU are expected to reduce a symptom of NSCLC. 

30 Methods for treating or preventing NSCLC and compositions to be used for such methods are 
also provided. Therapeutic methods include a method of treating or preventing NSCLC in a 
subject by administering to the subject a compodtion of an antisense, short interfonng RNA 
(dRNA) or a ribozyme that reduce the expression of KIFl 1, GHSRlb or NTSRl gene, or a 
composition comprising an antibody or fragment thereof that binds and suppresses the function 



Pnnv nrnviripd hv IJ^PTO from the IFW Imaae Database on 01/12/2005 



11 



of a polypeptide encoded by the gene. 

The invention also includes vaccines and vaccination methods. For example, a method of 
treating or preventing NSCLC in a subject is canied out by administering-tQ the subject a 
vaccine containing a polypeptide encoded by KIFll, GHSRlb or NTSRl gene, or an 
5 immunologically active fragment of the polypeptide. An immunologically active fragment is 
a polypeptide that is shorter in length than the full-length naturally-occurring protein and which 
induces an immune response upon introduction into the body. For example, an 
immunologically active fragment includes a polypeptide of at least 8 residues in length that 
stimulates an immune cell such as a T cell or a BceUmvfvi>. Immune ceU stimulation can be 
10 measured by detecting cell proliferation, elaboration of cytokines (e.g., IL-2) or production of 
antibody. 

Other thmipeutic miethods include those wherein a compound selected by the screening 
method of the present invention is administered. 

Also included in the invention are double-stranded molecules that comprise a sense strand 
15 and an antisense strand. The sense strand comprises a ribonucleotide sequence corresponding 
to a target sequence comprised within the mRNA of a KIFll, GHSRlb or NTSRl gene, and the 
antisense strand is a complementary sequence to the sense strand. Such double-stranded 
molecules of the present invention can be used as siRNAs against KIFll, GHSRlb or NTSRl 
gene. Furthermore, the present invention relates to vectors encoding die double-stranded 
20 molecules of the present invention. 

The present application also provides a composition for treating and/or preventing NSCLC 
using any of the antisense polynucleotides or siRNAs against KIFll, GHSRlb or NTSRl gene, 
or an antibody that binds to a polypeptide encoded by KIFll, GHSRlb (xr NTSRl gene. 
Other compositions include those that contain a compound selected by the screening method of 
25 the present invention as an active ingredient. 

It is to be understood that both the foregoing summary of the invention and ffie following 
detailed description are of a preferred embodiment, and not restrictive of the invention or other 
alternate embodiments of the invention. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a photograph depicting the result of SDS-PAGE identifying the KOCl -interacting 
protein. The protein complex including KOCl was purified from LC319 cells that w^e 
transfected with bilateral-tagged (pCAGGS-n3FH vector: N-tenninal; Flag, C-terminal; 
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HA) KOCl-expressing vector by immunoprecipitation (IP) (two step IP: 1st JP by 
anti-Flag agarose, followed by the 2nd IP by anti-HA antibody). As a control, mock- 
and other gene-constnict-transfected LC319 cells were prepared. Immunoprecipitaled 
products were stained by silver staining on the SDS-PAGE geL A 120 kDa band was 
5 extracted and determined to be KIFl 1 by Mass spectrometnc sequencing (in the figure, 

indicated with an arrow head)» 

Fig. 2 shows photographs confinning the relationship between KOCl and KIFl 1 . Fig. 2A 
depicts the result of co-inununoprecipitation of KOCl and KIFll confirming the 
interaction between KOCl and KIFll. A549 cells were transiently co-transfected with 

10 Flag-tagged KIFl 1 and myc-tagged.KOCl, immunoprecipitaled with anti-Flag M2 

• agarose, and subsequently inununoblotted with anti-myc antibody. In contrast, using the 
same combinatipn of vectors and cells, the cells were immunoprecipitated with anti-myc . 
agarose and immunoblotted with anti-Flag M2 antibody. A band corresponding to the 
immunoblotted protein was found only when both constructs were co-transfected. Fig. 

15 2B depicts the result of immunocytochemical staining showing the co-localization of 

KOCl and KIFll . COS-7 cells were transiently transfected with FLAG-tagged KBFll 
and myc-tagged KOCl, and their co-localization was detected mainly in the cytoplasm 
using Fire-labeled anti-FLAG antibody and rhomamine-labeled anti-myc antibody. 

Fig. 3 shows the result of semiquantitative RT-PCR demonstrating the expression of KOCl and ' 
20 KIFl 1 in clinical samples of NSCLC, corresponding normal lung tissues, and NSCLC 

cell lines. Similar mRNA expression pattern was found between KIFll and KOCl in 
NSCLC. : 

Fig. 4 shows KIFl 1 expression in normal human tissues. Similar mRNA expression pattern 
was found between KIFll and KOCl in normal human tissues. 

25 Fig.5 shows the effect of siRNAs on cells. Fig. 5 A depicts the inhibition on the growth of 
NSCLC cells by siRNAs against KIFl 1 . The expression of KIFl 1 in response to 
specific siRNAs (si-KIF#l, #2, #3. #4, and #5) or control siRNAs (EGFP, LUC, SC) in 
AS49 cells, was analyzed by semiquantitadve RT-PCR. Fig. SB depicts the viability of 
A549 ceUs in response to si-KIF#l, #2, #3, #4, #5, EGFP. LUC. or SC, evaluated by * 

. 30 triplicate MTT assays. 

Fig. 6 shows structural and functional characteristics of OFll. ^ Fig. 6A is a schematic 

illustration of KIFl 1 . KIFl 1 is a member of the BimC family of kinesin related proteins 
whose members are characterized by a conserved, globular motor domain at the 
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N-tenninus followed by a non-conserved» rod**like helical coiled-coil domain and a BimC . 
box at the C-tenninus. Fig. 6B depicts a schematic model mechanism of mRNA 
localization by KOCl and KIFll. 

Fig. 7 shows the result of semiquantitative RT-PCR analysis depicting the expression of NMU, 
5 .candidate receptors, and their known ligands detected in NSCLC cell lines. 

Fig. 8 shows the relationship between NMU and GHSRlbTNTSRl . Fig. 8A depicts the result 
of immunocytochemical staining using FTTC-labeled anti-FLAG antibody showing the 
co-localization of NMU and GHSRlb/NTSRl on the cell surface of COS-7 cells that 
were transiently transf ected with FLAG-tagged GHSRl b or NTSRl . Fig. 8B depicts 

10 the interaction of NMU with GHSRlb/NTSRl. COS-7 cells were transiently 

transfected with the same vectors, and binding rhodamine-labeled NMU-2S to the cell 
surface was detected by flow cytometry. As negative controls for these assays, three 
ligand/cell combinations were prepared: 1) non-transfected C0S-7*ceIls; 2) 
NMU-25-rhodamine vs non-transfected COS-7 cells; and 3) COS-7 cells transfected only . 

15 with GHSRlb or NTSRl. 

Fig. 9 shows GHSRlb expression in nonnal human tissues. 

Fig. 10 shows tfae effect of siRNAs on cells. Fig. lOA depicts the inhibition on the growth of 
NSCLC cells by siRNAs against GHSRlb and NTSRl . Expression of GHSR or 
NTSRl in response to specific siRNAs (si-GHSR or si-NTSRl) or control siRNAs 
20 (EGFP, LUC, SCR) in A549 and LC319 cells were analyzed by semiquantitative RT-PCR. 

Fig. lOB depicts the result of triplicate MTT assays evaluating viability of AS49 or 
LC319 cells in response to si-GHSR, NTSRl, EGFP, LIJC, or SCR. 

Fig. 11 is a schematic illustration of structural and functional characteristics of GHSRlb and 
NTSRl. 

25 

DETAILED DESCRIPTION OF THE INVENTIQN . 

The words "a^, ''an" and ''the" as used herein mean "at least one" unless otherwise 
specificaUy indicated. The Xsms "protein"*and ''polypeptide" are used interchangeably. 
Furthennore, the terms "gene", "polynucleotide", and "nucleic acids" are used intwhangeably 
30 unless otherwise specifically indicated. 

Td investigate the mechanisms of lung carcinogenesis and identify genes that might be useful 
as diagnostic markers or targets for development of new molecular therapies, genes specifically 
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up-regulated in non-smaU cell lung cancers (NSCLC) were searched by means of cDNA 
microarray. Through the analysis* a couple of candidate therapeutic target genes were 
identified. Two genes among them, KH domain containing protein over-expressed in cander 
(KOCl) and neuromedin U (NMU) were abundantly expressed in clinical NSCLC samples as 
well as NSCLC cell lines examined. However, their expressions were hardly detectable in 
corresponding non-cancerous lung tissue. The growOi of NSCLC cells that over-expressed 
endogenous NMU was significantly inhibited by anti-NMU andbody. Furthermoret the 
treatment of NSCLC cells with siRNA against KOCl or NMU suppressed the expression of the 
gene and resulted in growth inhibition of the NSCLC cells. Furthermore, KOCl was 
identified to bind to kinesin family member 11 (KIFll) of the cancer cells, whereas NMU 
bound to the neuropeptide G protein-coupled receptors (GPCRs), growdi hormone secretagogue 
receptor lb (GHSRlb) and neurotensin receptor 1 (NTSRl). Interestingly, OHSRlb, NTSR1» 
and KIFl 1 were all specifically over-expressed in NSCLC cells. 

RNA binding protein KOCl and microtubles motor protein KIFll may be required for the 
15 localization of some kinds of mRNA needed in embryogenesis and carcinogenesis (Fig. 6). As 
previously reported by the present inventors, treaUnent of NSCLC cells with specific siRNA to 
reduce expression of KOCl resulted in growth suppression. In this study, KIFll was 
demonstrated to associate with KOCl in NSCLC cells and to be the likely target for the 
growth-promoting effect of KOCl in lung tumors. The present inventors revealed that KOCl 
20 not only co-localized with KIFl 1 in human nonnal tissues, NSCLCs, and cell lines, but also 
directly interacted with KIFll in NSCLC cells in vitro, and that the treatment of NSCLC cells 
with siRNAs for KIFll reduced its expression and led to growth suppression. . The results 
suggest that KOCl-KIFl 1 signaling affects growth of NSCLC cells. By expression analysis, 
increased expression of KOCl and KIFll was detected in the majority of NSCLC samples, but 
25 not in nonnal lung tissues. Since most of the clinical NSCLC samples used for the present 
analysis were at an early and operable stage, KOCl and KIFll might serve as a Ucmiarker for 
diagnosing early-stage lung cancer, in combination widi fiberscopic transbronchial biopsy 
(TBB) or sputom cytology. 

Therefore, KOCl and KIFll are likely to be essential for an oncogenic pathway in NSCLCs. 
SO The data reported here strongly imply the possibility of designing new anti-cancer drugs, 

specific for lung cancer, which target the KOCl-KIFll pathway. They also suggest a potential 
for siRNAs themselves to interfere with this pa&way, as a novel approach to treatment of 
chemotherapy-resistant, advanced lung cancers. 

A significant increase in the sub-Gl fraction of NSCLC cells transfected widi siRNA-NMU 
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suggested that blocldiig the autocrine NMU*signaling pathway could induce apoptosis. The 
present inventors also found other evidence supporting the significance of this pathway in 
carcinogenesis; e.g., addition of NMU into the medium promoted the growth of COS-7 ceUs in 
a dose^dependent manner, and addition of anti-NMU antibody into the culture medium 
6 inhibited this NMU>enhanced cell growth, possibly by neutralizing NMU activity. Moreover, 
the growth of NSCLC cells that endogenously over-expressed NMU was significantly inhibited 
by anti-NMU antibody. The expression of NMU also resulted in significant promotion of 
COS-7 cell invasion in in vitro assays. These results strongly suggested that NMU is likely to 
be an important growth factor for NSCLC and might be associated widi cancer cell invasion, 

10 functioning in an autocrine manner, and that screening molecules targeting the NMU-recept(»' 
growth-promoting pathway should be a promising therapeutic approach for treating NSCLCs. 
•By immunofaistochemical analysis, increased expression of NMU protein was detected in the 
majority of NSCLC (SCC, ADC, LCC, and B AC) and SCLC samples, but not in normal lung 
tissues. Since NMU is a secreted protein and most of the clinical NSCLC samples used for the 

15 present analysis were at an early and operable stage, NMU might serve as a biomarker for 
diagnosis of early-stage.lung cancer, in combination with fiberscopic transbronchial biopsy 
(TBB), sputum cytology, or blood tests. 

Two receptors, NMUIR (FM3/GPR66) and NMU2R (FM4) are known to interact with NMU. 
The results presented here, however, indicated that these two known receptors were not the 

20 targets for the autocrine NMU-signaling padiway in NSCLCs; instead, GHSRlb and NTSRl 
proved to be the likely targets for the growth-promoting effect of NMU in lung tumors. The 
present inventors revealed that NMU-2S bound to these receptors on the cell surface, and that 
treatment of NSCLC cells with siRNAs for GHSRlb or NTSRl reduced expression of the 
receptors and led to apoptosis. .The results suggest that NMU affecU growth of NSCLC cells 

25 . byactingtiiroughGHSRlb and/or NTSRl (Fig. 11). GHSR is a known receptor of Ghrelin 
(GHRL), a recently identified 28-amino-acid peptide capable of stimulating rdease of pituitary 
growtii hormone and appetite in humans (Lambert, P.D. et al. "Ciliary neurotrophic factor 
activates leptin-like pathways and reduces body fat, witiiout cachexia or lebounil wdg^t gain, 
even in leptin-resistant obesity.** Proc. NatL Acad. Sci. 98: 4652-4657 (2001); Petersenn, S., 

30 Rasch, A.C., Penshom, M., Beil, RU. & Schulte, H JM,, "Genoin^c structure and transcriptional 
regulation of the human growth hormone secretagogue receptor." Endocrinology 142: 
2649-2659 (2001); Kim K. et al. •*Ghrelin and growth hormone (GH) secretagogue receptor 
(GHSR) mRNA expression in human pituitary adenomas.** Clin. Endocrinol 54: 705-860 
(2001); Kojima, M. et al. **Ghrelin is a growth-hormone-releasing acylated peptide from 

35 stomach.** Nature 402: 656-660 (1999)). Of die two transcripts known to be receptors for 
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OHRL, GHSRla and GHSRlb, over-expression of only GHSRlb was detected in NSCLC 
tissues and cell lines. Since GHRL was not expressed in the NSCLCs examined, GHSRlb 
was suspected to have a growth-promoting function in lung tumors through binding to NMU» 
but not to GHRL. 

6 NTSRl is one of three receptors of neurotensin (JSTTSX a brain and gastrointestinal peptide 
that fuljRlls many central and peripheral functions (Heasley, L.E. ••Autocrine and paracrine 
signaling through neuropeptide receptors in human cancer.** Oncogene 20: 1S63-1S69 (2001)), 
NTS modulates transmission of dopamine and secretion of pituitary hormones, and exerts 
h}rpothennic and analgesic effects in the brain while it functions as a periphml hormone in the 

10 digestive tract and cardiovascular system. Others have reported that NTS is produced and 
secreted in several human cancers, including small-cell lung cancers (SCLC) (Heasley, UB. 
••Autocrine and paracrine signaling through neuropeptide receptors in human cancer.** 
Oncogene 20: 1563-1569 (2001)). The expression of NTS was detected in four of the 15 
NSCLC ceU lines that were examined in the present invention (Fig. 7), but the expression 

15 pattern of NTS was not necessarily concordant with fliat of NMU or NTSRl. Therefore NTS 
may, along with NMU, contribute to the growth of NSCLC through NTSRl or oth« receptor(s) 
in a small subset of NSCLCs. In the present experiments the majority of the canco* cell lines 
and clinical NSCLCs that expressed NMU also expressed GHSRlb and/or NTSRl, indicating 
that these ligand-receptor interactions were likely to be involved in a pathway that is central to 

20 the growth-promoting activity of NMU in NSCLCs. 

Therefore, NMU and two newly revealed receptors for this molecule, GHSRlb and NTSRl, 
are likely to be essential for an autocrine growth-promoting pathway in NSCLCs. The data ' 
reported here strongly imply the posdbility of designing new anti-cancef drugs, specific for 
lung cancer, that target the NMU-GHSRlb/NTSRl pathway. They also suggest a potential for 
25 siRNAs themselves to interfere with this pathway, as a novel approach to treatment of 
chemothmpy-resistant, advanced lung cancers. 

These data strongly suggest that KOCl-KIFll dgnaling pathway is frequently up-regulated 
in- lung carcinogenesis, and that NMU is likely to be an important autocrine growth factor for 
NSCLC, acting through GHSRlb and NTSRl receptor molecules. Thus, selective suppression 
30 of components of these complexes may function to suppress the development and/or 

progression of lung carcinogenesis and targeting these pathways might provide promising 
therapeutic and diagnostic strategies for the treatment of lung-cancer patients. 
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Diagnosing nonsmaU cell bmg cancer (NSCLC) 

By measuring the expression level of KIFll, GHSRlb or NTSRl gene in a biological 
doived from a subject, die occuzience of NSCLC or a predisposition to develop NSCLC in die 
subject can be determined. The invention involves detennining {e.g., measuring) the 
6 expression level of at least one, and up to all of KIFll, GHSRlb and NTSRl gene in the 
biological sample. 

According to the present invention, a gene transcript of NSCLC-associated gene, KIFll, 
GHSRlb or NTSRl, is detected for determining the expression level of the gene. The 
expression level of a gene can be detected by detecting the expression products of the gene, 

10 including both transcriptional and translational products, such as mRNA and proteins. Based 
on the sequence information provided by the OenBank™ database entries for die known 
sequences, KIFll, GHSRlb and NTSRI genes can be detected and measured uamg techniques 
well known to one of ordinary skill in the art The nucleotide sequences of the KIFll, 
GHSRlb and NTSRl genes are described as SEQ ID NOs: 1, 3 and 5, re^ectively, and the 

15 amino acid sequences of the proteins encoded by the genes are described as SEQ ID NOs: 2, 4 
and 6. 

For example, sequences within the sequence database entries corresponding to KIFll, 
GHSRlb or NTSRl gene can be used to construct probes for detecting their mRNAs by,^.g.. 
Northern blot hybridization analysis. The hybridization of the probe to a gene transcript in a 

20 subject biological sample can be also carried out on a DNA array. The use of an array is 
prefinred for detecting die expression level of a plurality of the NSC genes (KIFll, GHSRlb 
and NTSRl). As another example, the sequences can be used- to construct primers for 
specifically amplifying KIFll, GHSRlb or NTSRl gene in, e.g., amplification-based detection 
methods such as reverse-transcription based polymerase chain reaction (RT-PCR). 

25 Furthennore, the expression level of KIFll, GHSRlb or NTSRl gene can be analyzed based on 
die quantity of the expressed proteins encoded by die g^e. Amediod for detennining die 
quantity of the expressed protein includes immunoassay methods. Altematively,'the expression 
level of KIPl 1 , GHSRlb or NTSRl gene can also be detennined based on die biological activity 
of the expressed protein encoded by die gene. For example, a protein encoded by KIFl 1 gene is 

30 known to bind to KOCl , and thus the expression level of die gene can be detected by measuring 
the blading ability to KOCl due to die expressed protein. Furthennore, KIFll protein is known 
to have a cell proliferating activity. Therefore, the expression level of KIFll gene can be 
determined using such cell proliferating activity as an ind^ On die odier hand GHSRlb and 
NTSRl protdns are known to bind to NMU, and also have a cell proliferating activity. Hius, 



CoDV orovlded bv U5PTO from the IFW Imaqe Database on 01/12/2005 



18 



similarly to KIFll, th& expression levels of GHSRlb and NTSRl genes can be detected by 
measuring their binding aUlity to NMU or cell proliferating activity due to the ^pressed protein. 

Any biological materials may be used as fiie biological sample for detennining die expression 
level so long as any of the KIFl 1 , GHSRlb and NTSRl genes can be detected in the sample and 
5 includes test cell populations {Le, , subject derived tissue sample). Preferably, die biological 
sample comprises a lung cell (a cell obtained £rom the lun^. Gene expression may also be 
measured in blood, serum or other bodily flmds such as sputum. ' Furthermore, the test sample 
may be cells purified from a tissue. 

The subject diagnosed for NSCLC according to the method is preferably a mammal and 
10 includes human, non-hmnan primate, mouse, rat, dog, cat, horse and cow. 

The expression level of one or more of KIFl 1 , GHSRlb or NTSRl gene in the biological 
sample is compared to the expression level(s) of the same genes in a reference sample. The 
reference sample includes one or more cells with known parameters, le., cancmus or 
non-cancerous. The refi^ence sample should be derived from a tissue type similar to that of 
15 the test sample. Alternatively, the control expression level may be determined based on a 
database of molecular information derived from cells for which the assayed parameter or 
i . condition is known. 

Whether or not a pattern of the gene expression levels in a biological sample indicates, the 
presence of NSCLC depends upon the composition of the ref ^ence cell population. For 
20 example, when the reference cell population is composed of non-cancerous cells, a similar gene 
expression level in the test biological sample to that of tiie ref^ence indicates that the test 
biological sample is non-cancerous. On die other hand, when the reference cell population is 
composed of cancerous cells, a similar gene expression profile in the biological sample to that 
of the refi^ence indicates that the test biological sample includes cancerous cells. 

25 The test biological sample may be compared to multiple reference samples. Bach of the 
multiple reference samples may differ in the known parameter. Thus, a test sainple may be 
compared to a reference sample known to contain, e.^., NSCLC cells, and at the same time to a 
second reference sample known to contain, e.g, , non-NSCLC cells (normal. ceUs). 

According to die invention, the expression of one or more of the-NSCLC-assodated genes, 
30 KIFl 1 , GHSRlb and NTSRl , is determined in die biological sample and compared to die 
normal control level of the same gene. The phrase "normal control level" refers to an 
expression profile of KIFU, GHSRlb or NTSRl gene typicaUy found in a biological sample 
derived from a population not suffering from NSCLC. The expression level of KIFll, 
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GHSRlb or NTSRl gene in fbe biological samples from a control and test subjects may be 
detennined at the same time or the normal control level may be determined by a statistical 
method based on the results obtained by analyzing the expression level of the gene in samples 
previously collected from a control group. An increase of the expression level of KEPI U 
5 GHSRlb or NTSRl gene in the biological sample dmved firom a patient derived dssoe sample 
indicates that die subject is suffering from or is at risk of developing NSCLC. 

An expression level of KIFl 1, GHSRlb or NTSRl gene in a test biological sample can be 
considered altered when the expression level differs from that of the reference by more than 1.0, 
13, 2.0, S.O9 10.0 or more fold. Alternatively, an expression level of KIFll, GHSRlb or 
10 NTSRl gene in a test biological sample can be considered altered, when the expresdon level is 
increased or debased to that of the ref^ence at least 50%, 60%, 80%, 90% or mcxre. 

The difference in geSne expression between the test sample and a reference sample may be 
normalized to a control, e,g., housekeeping gene. For example, a control polynucleotide 
includes those whose expression levels are known not to differ between the cancerous and 
16 non-cancerous cells. The expression levels of the control polynucleotide in the test and 

reference samples can be used to n(»malize the expression levels detected for KIFll, GHSRlb 
or NTSRl gene. The control genes to be used in the present invention include p-actin, ' 
glyc^aldehyde 3-phosphate dehydrogenase and ribosomal protein PI. 

The differentially expressed KIFU, GHSRlb or NTSRl gene identified herein also allow for 
20 monitoring the course of treatment of NSCLC. In this method, a test biological sample is 
provided from a subject undergoing treatment for NSCLC. If desired, multiple test biological 
samples are obtained from the subject at various time points before, during or after the 
treatment The expression of one or more of KIFll, GHSRlb or NTSRl gene in the sample is 
then determined and compared to a reference sample mth a known state of NSCLC that has not 
.25 been exposed to the treatment. 

If the reference sample contains no NSCLC cells, a similarity in the expressipn level of 
KIFll, GHSRlb or NTSRl gene in die test biological sample and the ref^ence sample 
indicates the efficaciousness of the treatment. Howev^, a difference in the expression level of 
KIFU, GHSRlb or NTSRl gene in the test and the reference samples indicates a less favorable 
30 clinical outcome or [vognosis. 

The term "eEBcacions" refers that the treatment leads to a reduction in the expression of a 
pathologically up-regulated gene (inchiding die present indicator genes, KIFll, GHSRlb and 
NTSRl), or a decrease in size, prevalence or metastatic potential of NSCLC in a subject. 
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When a treatment is applied prophylactically, "efficacious^ means that the treatment retards or 
prevents occiurence of NSCLC or aUeviates a clinical symptom of NSCLC. The assessment 
of NSCLC can he made using standard clinical protocols. Furthermore, the eSlcaciousness of 
a treatment is determined in association with any known method for diagnosing or treating 
6 NSCLC. For example, NSCLC is diagnosed histopatfaologically or by identifying 

sjmptomatic anomalies such as chronic cough, hoarseness, coughing up blood, weight loss, lossf 
of appetite, shortness of breath, wheezing, repeated bouts of bronchitis or pneumonia and chest • 
pain. 

Moreover, die present method for diagnosing NSCLC may also be applied for assessing the 
• 10 prognosis of a patient with the cancer by comparing the expression level of KIFll, GHSRlb or 
NTSRl gene in the patient-derived biological sample. Alternatively, the expression level of the 
gene(s) in the biological sample may be measured over a spectnmi of disease stages to assess the 
prognosis of the patient. 

An increase in the expression level of KIFll, GHSRlb or NTSRl gene compared to a normal 
15 control level indicates less favorable prognosis. A similarity in the expression level of KIFl 1 , 
GHSRlb or NTSRl gene compared to a normal control level indicates a more fiivorable 
prognoMS of the patient Pireferably, the prognosis of a subject can be assessed by comparing Oie 
expression profile of KIFll, GHSRlb NTSRl gene. 

20 Expression profile 

The invention also provides an NSCLC reference expression profile comprising- a pattern of 
geneexpressionlevelsof twoormoreofKIFll,GHSRlbandNTSRl genes. The expression 
profile serves as a control for the diagnosis of NSCLC or predispoation for developing the disease, 
monitoring die course of treatment axid assessing prognosis of a subject witib die disease. 

25 

Kit 

The invention also provides a Idt comprising two or more detection reagents, e.g., a nucleic 
acid that specifically binds to or identifies one or more of KIFll , GHSRlb and NTSRl genes. 
Such nucleic adds specifically binding to or identifying one or more of KIFll, GHSRlb and 
30 NTSRl genes are exemplified by oligonucleotide sequences that are complementary to a 

portion of KIFll, GHSRlb or NTSRl polynucleotides or antibodies which bind to polypeptides 
encoded by the KIFll, GHSRlb or NTSRl gene. The reagents are packaged together in the 
form of a kit. The reagents, such as a nucleic acid or antibody (either bound to a solid matrix 
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or packaged separately with reagents for binding them to the matrix), a control reagent (positive 
and/or negative) and/or a means of detection of the nucleic acid or antibody are preferably 
packaged in separate containers. Instructions (e.^., written, tape, YCR, CD-ROM, etc.) for 
caiiying out the assay may be included in die kit The assay foimat of the kit may be Northern 
5 hybridization or sandwich EUSA known in the art. 

For example, a detection reagent is immobilized on a solid matrix such as a porous strip to 
form at least one detection site. The measurement or detection region of the porous strip may 
include a plurality of detection sites, each detection site containing a detection reagent - A test 
strip may also contain sites for negative and/or positive controls. Altmiatively, control site(s) 

10 is located on a separate strip from the test strip. Optionally, the different detection sites may 
contain different amounts of immobilized reagents, a higher amount in the first detection 
site and lesser amounts in subsequent sites. Upon the addition of a test biological sample, the 
number of sites displaying a detectable signal provides a quantitative indication of the amount 
of KIFll, GHSRlb or NTSRl gene, or polypeptides encoded by the gene present in the sample. • 

15 The detection sites may be configured in any suitably detectable shape and are typically in the . • 
shape of a bar or dot spanning tiie width of a teststrip. 

Alternatively, the kit contains a nndeic acid substrate array comprising two or more of the 
KIFll, GHSRlb and NTSRl.gene sequences. The expression of 2 or 3 of tiie genes 
represented by KIFU, GHSRlb and NTSRl genes are identified by virtue of tiie level of 
20 binding to an array test strip or chip. The substrate array can be on, e.g.^ a solid substrate, e.g,^ 
a "chip'* as described in U.S. Patent No. 5,744,305. 

Array and pluralities 

The invention also includes a nucleic acid substrate array comprising one or more of the 
25 KIFl 1 , GHSRl b and NTSRl genes. The nucleic acids on the array specifically coirespond to 
one or more polynucleotide sequences represented by KIFll, GHSRlb and NTSRl genes. 
The expression level of 2 or 3 of tiie KIFll, GHSRlb and NTSRl genes is identified by 
detecting the binding of nucleic acid to the array. 

The invention also includes an isolated plurality (Le., a mixture of two or more nucleic acids) 
30 of nucleic acids. The nucleic acids are in a liquid phase or a solid phase, e.g., immobilized on 
a solid support such as a nitrocellulose membrane. The plurality includes one or more of the 
polynucleotides represented by KIFll, GHSRlb and NTSRl genes. According to a further 
embodiment of tiie present invention, the plurality includes 2 or 3 of the polynucleotides 
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represented by KIFll, OHSRlb and NTSRl genes. 
Chips 

The DNA chip is a device that is convenient to compare the expression levels of a number of 
5 genes at the same time. DNA chip-based expression profiling can be earned out, for example^ 
by the method as disclosed in "^icroaxray Biochip Technology (Mark Schena, Eaton 
Publishing^ 2000), etc. 

A DNA chip comprises immobilized high-density probes to detect a number of genes. Urns, 
the expression levels of many genes can be estimated at the same time by a single-round 
10 analysis. Namely, the expression profile of a specimen can be determined with a DNA chip. 
The DNA chip-based method of the present invention comprises the following steps of: 

(1) synthesizing aRNAs or cDNAs corresponding to the marker genes; 

(2) hybridizing the aRNAs or cDNAs with probes for marker genes; and 

(3) detecting the aRNA or pDNA hybridizing with the probes and quantifying the amount of 
15 mRNAtheteof. 

The aRNA refers to RNA transcribed from a template cDNA with RNA polymerase. An 
aRNA transcription kit for DNA chip-based expression profiling is commercially available. 
. \^th such a kit, aRNA can be synthesized from T7 promoter-attached cDNA as a template 
using T7 RNA polymerase. On the other hand, by PGR using random primer, cDNA can be 
20 amplified using as a template a cDNA synthesized from mRNA. 

Alternatively, the DNA chip comprises probes, which have been spotted thereon, to detect the 
marker genes of the present invention (KIFl 1 , GHSRlb or NTSRl gene). There is no 
limitation on the number of marker genes spotted on the DNA chip, and 1 , 2 or all of the genes, 
KIFll, GHSRlb and NTSRl, may be used. Any other genes as well as. the marker genes can 
25 be spotted on the DNA chip. For example, a probe for a gene whose expression level is hardly 
altered may be spotted on the DNA chip. Such a gene can be used to normalize assay results 
when the assay results are intended to be compared between multiple chips or betwera different 
assays. 

A probe is designed for each marker gene selected, and spotted on a DNA chip. Such a 
30 probjB may be, for example, an oligonucleotide comprising S-SO nucleotide residues. A 

method for synthesizing such oligonucleotides on a DNA chip is known to diose skilled in the 
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art Longer DNAs can be synthesized by PGR or chemically. A method for spotting long 
' DNA, which is synthesized by PGR or the like, onto a glass slide is also known to those skilled 
in the art. A DNA chip that is obtained by the method as described above can be used for 
diagnosing NSGLC according to the present invention. 

5 The prepared DNA chip is contacted widi aRNA, followed by the detection of hybridization 
between the probe and aRNA. The aRNA can be previously labeled with a fluorescent dye. 
A fluorescent dye such as Cy3(red) and Gy5 (green) can be used to label an, aRNA* aRNAs 
from a subject and a control are labeled widi different fluorescent dyes» respectively. The 
difference in die expression level between the two can be estimated based on a difference in Uie 
10 signal intensity. The signal of fluorescent dye on the DNA chip can be detected by a scanner 
and analyzed using a special program. For example, the Suite from Af^etrix is a software 
. package for DNA chip^analysis. 



Identifying compounds that inhibit NSCLC-associiaed gene expression 
15 A compound that inhibits the expression or activity of a target NSCLC-associated gene 
(KIFU , GHSRlb or NTSRl gene) is identified by contacting a test cell expressing the 
NSCLC-associated gene with a test compound and determining the expression level or activity 
of the NSCLC-associated gene. A decrease in expression compared to the normal control 
level indicates that the compound is an inhibitor of the NSCLC-associated gene. Such 
20 compounds identified according to fh& method are useful for inhibiting NSGLC. 

The test cell may be a population of cells and includes any cells as long as the cell expresses 
the target NSCLC-associated gene(s). For example, the test cell may be an immortalized cell 
li^e derived from an NSGLC cell. Alternatively, the test cell may be a cell transfected with 
any of the KEFll, GHSRlb and NTSRl genes, or which has been transfected with the 
25 regulatory sequence (e.f promoter) of any of the genes that is operably linked to a r^rter 
gene. 



Screening compounds 

Using KIFll, GHSRlb or NTSRl gene, proteins encoded by the gene or transcriptional 
30 regulatory region of the gene, compounds can be screened that alter the exi»ression of the gene 
or biological activity of a polypeptide encoded by the gene. Such compounds are expected to 
serve as phannaceudcals for treating or preventing NSGLC. 
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Therefore, the present invention provides a method of screening for a compound for treating 
or preventing NSCLC using the polypeptide of the present invention. An embodiment of this 
screening method comprises the steps of: (a) contacting a test compound with a polypeptide 
encoded by K3F11, OHSRlb or NTSRl gene; (b) detecting the binding activity between the 
5 polypeptide of the present invention and Oie test compound; and (c) selectmg the compound 
Oat binds to the polypeptide. 

The polypeptide to be used for the screening may be a recombinant polypeptide or a protein 
derived from the nature or a partial peptide thereof. The polypeptide to be contacted with a 
test compound can be, for example, a purified polypeptide, a soluble protein, a form bound to a 
10 carrier or a fusion protein fused with other polypeptides. 

As a method of screening for proteins that bind to KIFll, GHSRlb or NTSRl polypeptide, 
many methods weQ kn'own by a person skilled in the art can be used. Such a screening can be 
conducted by, for example, immunoprecipitation method, specifically, in the following manner. 
A gene encoding any of the KIFll, GHSRlb and NTSRl polypeptides is expressed in animal 

15 cells and so on by inserting the gene into an expression vector for foreign genes, such as 
pSV2neo, pcDNA I, pcDNAS.l, pCAGGS and pCD8. The promoter to be used for the 
expresdon may be any promoter that can be used commonly and include, for example, the 
SV40 early promoter (Rigby in WUiamson (ed.). Genetic Engineering, voL 3. Academic Press, 
London, 83-141 (1982)), the EF-a promoter (Kim et aL, Gene 91: 217-23 (1990)), the CAG 

20 promoter (Niwa et al.. Gene 108: 193-200 (1991)), the RSV LTR promoter (CuUen, Methods in • 
Enzymology 152: 684-704 (1987)) the SRa promoter (Takebe et al., Mol Cell Biol 8: 466 
(1988)), the CMV immediate early promoter (Seed and Aruffo, Proc Nafl Acad Sci USA 84: 
. 3365-9 (1987)), the SV40 late promoter (Gheysen and Fiors, J Mol Appl Genet 1: 385-94 
(1982)), the Adenovirus late promoter (Kaufinan et al., Mol CeD Biol 9: 946 (1989)). the HSV 

25 TK promote and so on. The introduction of the gene into animal cells to express a foreign 
gene can be performed according to any methods, for example, the electroporation method 
(Chu et al.. Nucleic Acids Res 15: 1311-26 (1987)), the calcium phosphate method (Chen and. 
Okayama, Mol Cell Biol 7: 2745-52 (1987)), Ihe DEAE dextran method (Lopata et al.. Nucleic 
Acids Res 12: 5707-17 (1984); Sussman and Milman, Mol Cell Biol 4: 1642-3 (1985)), the 

30 Lipofectin method (Derijard, B Cell 7: 1025-37 (1994); Lamb et aL, Nature Genetics 5: 22-30 
(1993): Rabindran et al.. Science 259: 230-4 (1993)), and so on. The NSC polypeptide can 
also be expressed as a fusion protein comprising a recognition site (epitope) of a monoclonal 
antibody by introducing the epitope of the monoclonal antibody, whose specificity has been 
revealed, to the N- or C- terminus of the polypeptide. A commercially available 

35 epitope-antibody system can be used (Experimental Medicine 13: 85-90 (1995)). Vectors 
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which can express a fusion protein with, for example, P-galactosidase, maltose binding protein, 
glutathione S-transferase, green florescence protein (GFP), and so on, by the use of its multiple 
cloning sites are commercially available* 

A fusion protein prepared by introducing only small epitopes consisting of several to a dozen 
5 amino acids so as not to change the property of the original polypeptide by the fusion is also 
reported. Epitopes, such as polyhistidine (His-tag), influenza aggregate HA, human c-myc, 
FLAQ Vesicular stomadtis virus glycoprotein (VSV-GP), T7 gene 10 protein (T7-tag), human 
simple herpes vims glycoprotein (HS V-tag), B-tag (an epitope on monoclonal phage) and such, 
and monoclonal antibodies recognizing them can be used as the epitope-antibody system for 
10 screening proteins binding to the EXPll, GHSRlb or NTSRl polypeptide (ExperimentiEd 
Medicine 13: 85-90 (1995)). 

In immttn(q>recipitation, an immune complex is formed by adding these antibodies to cell 
lysate prepared using an appropriate detergent. The immtme complex consists of the KIFl 1, 
GHSRlb or NTSRl polypeptide, a polypeptide comprising the binding ability with the 

15 polypeptide, and an antibody. Immunoprecipitation can be also conducted using antibodies 
against the KIFll, GHSRlb or NTSRl polypeptide, in addition to the use of antibodies against 
the above epitopes, which antibodies can be prepared according to conventional methods and 
may be in any form, such as monoclonal or polyclonal antibodies, and includes antiserum 
obtained by immunizing an animal such as a rabbit with the polypeptide, all classes of 

20 polyclonal and monoclonal antibodies, as well as recombinant antibodies (e.g.» humanized 
antibodies). 

Herein, an antibody is defined as a protein that reacts with either the full length or a fragment 
of KIFll, GHSRlb or NTSRl polypeptide. Specifically, antibodies against KlFll. GHSRlb 
or NTSRl polypeptide can be prepared as follows. KIFll, GHSRlb or NTSRl polypeptide 

25 used as an antigen to obtain an antibody may be derived from any animal species, but 

prefioably is derived from a mammal such as a human, mouse, or rat, more preferably from a 
human. According to the present invention, the polypeptide to be used as an immunization 
antigen may be a complete protein or a partial peptide of tiie KIFl 1 , GHSRlb or NTSRl 
polypeptide. A partial peptide may comprise, for example, the amino (N)-terminal or carboxy 

30 (C)-teiminal fragment of the KIFll, GHSRlb or NTSRl polypeptide. 

A gene encoding KIFll, GHSRlb or NTSRl polypeptide, or its fragment may be inserted 
into a known expression vector, which is then used to transform a host cell. The desired 
protein or its fragment may be recovered from the outside or inside of host cells by any 
standard method, and may subsequentiy be used as an antigen. Alternatively, whole cells 
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expressing the KIFl 1 » GHSRlb or NTSRl polypeptide or their lysates, or a cheznicaUy 
synthesized polypeptide may be used as the antigen. 

Any mammalian animal may be immunized wiA the antigen, but prefmbly the compatibility 
with parental cells used for cell fusion is taken into account. In general, animnls of Rodentia» 
5 Lagomoipha or Primates are used Animals of Rodentia include, for example, mouse, rat and 
hamster. Animals of Lagomorpha include, for example, rabbit Animals of Primates include, 
for example, a monkey of Catarrhini (old world monkey) such as Macaca fascicuknis, rhesus 
monkey, sacred baboon and chimpanzees. 

Methods for immunizing animals with antigens are known in the art. Intraperitoneal 
10 ' injection or subcutaneous injection of antigens is a standard method for immunization of 
manmials. More specifically, antigens may be diluted and suspended in an appropriate 
amount of phosphate buffered saline (PBS), physiological saline, etc. If desired, the antigen 
suspension may be mixed with an appropriate amount of a standard adjuvant, such as Freund*s 
complete adjuvant, made into emulsion, and then administered to mammalian animals. 
15 Preferably, it is followed by several administrations of the antigen mixed with an appropriately 
amount of Freund's incomplete adjuvant every 4 to 21 days. An appropriate carri^ may also 
be used for immunization. After immunization as above, die serum is examined .by a standard 
method for an increase in Ae amoimt of desired antibodies. 

Polyclonal antibodies against KIFll , GHSRlb NTSRl polypeptide may be prepared by 
20 collecting blood from the immunized mammal examined for the increase of desired antibodies 

in the serum, and by separating serum from the blood by any conventional method. 

Polyclonal antibodies include serum containing the polyclonal antibodies, as well as the 

fraction containing the polyclonal antibodies may be isolated from the serum. 

Immunoglobulin G or M can be prepared from a fraction which recognizes only the KIFll, 
.25 GHSRlb or NTSRl polypeptide using, for example, an afOnity colunm coupled widi the 

polypeptide, and further purifying this fraction using protein A or protein G colunm. 

To prepare monoclonal antibodies, inmiune ceUs are collected from the mammal immunized 
with the antigen and checked for the increased level of desired antibodies in the smsm as 
described above, and are subjected to cell fusion. The immune cells used for cell fusion are 
30 preferably obtained from spleen. Oth^ preferred parental cells to be fiised with the above 
immunocyte include, for example, myeloma cells of mammalians, and more preferably 
myeloma cells having an acquired property for the selection of fused cells by drugs. 

The above immunocyte and myeloma cells can be fiised accc^ding to known methods, for 
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example, the method of Milstein et al. (Galfre and Milstein, MeOiods Enzymol 73: 3-46 
(1981)). 

Resulting hybridomas obtained by the cell fusion may be selected by cultivating them in a 
standard selection medium, such as HAT medium (hypoxanthine, aminopterin, and thyoiidine 
5 . containing medium). The cell culture is typically continued in the HAT medium for several 
days to several weeks, the time being sufficient to allow all the other cells, with the exception of 
the desired hybridoma (non-fused cells), to die. Then, the standard limiting dilution is 
performed to screen and clone a hybridoma cell producing flie desired antibody. 

In addition to the above method, in which a non-human animal is immunized with an antigen 
10 for preparing hybridoma, human lymphocytes such as those infected by EB virus may be 

immunized with KIFll » GHSRlb or NTSRl polypeptide, cells expressing the polypeptide, or 
their lysates in vitro, Then, the immunized lymphocytes are fused with human-derived 
myeloma cells that are capable of indeHnitely dividing, such as U266, to yield a hybridoma 
producing a desired human antibody that is able to bind to the KIF11» GHSRlb or NTSRl 
15 polypeptide can be obtained (Unexamined Published Japanese Patent Application No. (IP-A) 
Sho 63-17688). 

The obtained hybridomas are subsequently transplanted into the abdominal cavity of a mouse 
and the ascites are extracted. The obtained monoclonal antibodies can be purified by, for 
example, ammonium sulfate precipitation, a protein A or protein G colunm, DEAE ion 

20 exchange chromatography, or an affinity column to which any of the target proteins of the 

present invention (KIFl 1 , GHSRlb and NTSRl polypeptide) is coupled. The antibody can be 
used not only in &e present screening method, but also for purification and detection of KIFll, 
GHSRlb or NTSRl polypeptide, and serve also as candidates for agonists and antagonists of 
the polypeptide. In addition, this antibody can be applied to the antibody treatment for 

25 diseases related to the KIFl 1 , GHSRlb or NTSRl polypeptide including NSCLC as described 
infra. 

Monoclonal antibodies thus obtained can be also recombinantiy prepared using genetic 
engineering techniques (see, for example, Borrebaeck and Lazrick, Therapeutic Monoclonal 
Antibodies, published in the United Kingdom by'MacMiUan Publishers LTD (1990)). For 
30 example, a DNA encoding an antibody may be cloned from an immune cell, such as a 

hybridoma or an immunized lymphocyte producing the antibody, ins^ted into an approiniate 
vector, and introduced into host cells to prepare a recombinant antibody. Such recombinant 
antibody can also be used for the present screening. 
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Fiirthennore, an antibody used in the screening and so on may be a fragment of an antibody 
or modified antibody, so long as it binds to one or more of KIFll, OHSRlb and NTSRl 
polypeptides. For instance, tbe antibody fragment may be Fab, F{ab')2, Fv, or single chain Fv 
(scFv), in which Fv fragments from H and L chains are ligated by an appropriate linker (Huston 
5 et aU Free Natl Acad Sci USA 85: 5879-83 (1988)). More specifically, an antibody fragm^t 
may be generated by treating an antibody with an enzyme, such as papain or pepsin. 
Altanatively, a gene encoding the antibody fragment may be constructed, inserted into an 
expression vector, and expressed in an^appropriate host cell (see, for example, Co et al., J 
Lnmunol 152: 2968-76 (1994); Better and Horwitz, Methods Enzymol 178: 476-96 (1989); 
10 Pluckthun and Skerra, Methods Enzymol 1 78: 497-5 15 (1989); Lamoyi, Methods Enzymol 
121: 652-63 (1986); Rousseaux et al., Methods Enzymol 121: 663-9 (1986); Bird and Walker, 
Trends Biotechnol 9: 132-7 (1991)). 

An antibody may be modified by conjugation with a variety of molecules, such as 
polyethylene glycol (PEG). Modified antibodies can be obtained through chemically 
15 modification of an antibody. These modification methods are conventional in die field. 

Alternatively, an antibody may be obtained as a chimeric antibody, between a variable region 
derived from nonhuman antibody and the constant region derived from human antibody^ or as a 
humanized antibody, comprising the complementarity detezmining region (CDR) derived from 
nonhuman antibody, the frame work region (FR) derived from human antibody, and the 
20 constant region. Such antibodies can be prepared using known technology. 

Antibodies obtained as above may be purified to homogeneity. For example, tiie separation 
and purification of the antibody can be performed according to separation and purification 
methods used for genetdl proteins. For example, the antibody may be separated and isolated 
by the appropriately selected and combined use of column chromatographies, such as afBnity 

25 chromatography, filter, ultrafiltration, salting-out, dialysis, SDS polyacrylamide gel 

electrophoresis, isoelectric focusing, and others (Antibodies: A Laboratory Manual. Ed Harlow 
and David Lane, Cold Spring Harbor Laboratory (1988)), but are not limited thereto. A 
protein A column and protein G column can be used as the affinity colunm. Exemplary 
protein A columns to be used include, for example. Hyper D, POROS, and Sepharose FJ^. 

30 (Pharmacia). 

Exemplary chromatography, with the exception of affinity includes, for example, 
ion-exchange chromatography, hydrophobic chromatography, gel filtration, reverse-phase 
chromatography, adsorption chromatography, and the like (Strategies for Protein Purification 
and Characterization: A Laboratory Course ManuaL Ed Daniel R. Marshak et al.» Cold Spring 
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Harbor Laboratory Press (1996)), The chromatographic procedures can be canied out by 
liquid-phase chromatography, such as HPLC and FPLC. 

An immune complex can be precipitated, for example with Protein A sepharose or Protein O 
sepharose when the antibody is a mouse IgG antibody. If the KIFl 1 , GHSRlb or NTSRl 
5 polypeptide is prepared as a fusion protein with an epitope, such as GST, an immune complex 
can be formed in the same manner as in the use of the antibody against the KIFll, GHSRlb or 
NTSRl polypeptide, using a substance specifically binding to these epitopes, such.as 
glutatfaione-Sepharose 4B. 

immunoprecipitation can be performed by following or according to, for example, the 
10 methods in the literature (Harlow and Lane, Antibodies, 511-52, Cold Spring Harbor 
Labc^tory publications. New York (1988)). 

SDS-PAGE is commonly used for analysis of immunoprecipitated proteins and the bound 
protein can be analyzed by the molecular weight of the protein using gels with an appropriate 
concentration. Since the protein bound to the KIFll , GHSRlb or NTSRl polypeptide is 

15 difficult to detect by a common staining method, such as Coomassie staining or silver staining, 
the detection sensitivity for the protein can be improved by culturing cells in culture medium 
containing radioactive isotope, ^^S-methionine or ^^S-cystein, labeling proteins in the cells, and 
detecting the proteins. The target protein can be purified directly from the 
SDS-polyacrylamide gel and its sequence can be determined, when the molecular weight of the 

20 protein has been revealed. 

As a method for screening proteins binding to any of KIFll, GHSRlb and NTSRl 
polypeptides using the polypeptide, for example, West-Western blotting analysis (Skohnik et al.. 
Cell 65: 83-90 (1991)) can be used. Specifically, a protein binding to KIFll, GHSRlb or 
NTSRl polypeptide can be obtained by preparing a cDNA library from cells, tissues, organs 

25 (for example, tissues such as lung ceUs) or cultured cells (particularly those derived jfrom 
NSCLC cells) expected to express a protein binding to the KIFll, GHSRlb or NTSRl 
polypeptide using a phage vector (e.g., ZAP), expressing the protein on I£-agarose, fixing the 
. protein expressed on a filter, reacting the purified and labeled KIFll, GHSRlb or NTSRl 
polypeptide with die above filter, and detecting the plaques e)fpressing proteins bound to the 

30 KIFll, GHSRlb or NTSRl polypeptide according to the labeL The KIFll, GHSRlb or 
. NTSRl polypeptide may be labeled by utilizing the binding between biotin and avidin, or by 
utilizing an antibody that specifically binds to the KIFl 1 , GHSRl b or NTSRl polypeptide, or a 
peptide or polypeptide (for example, GST) that is fused to the KIFll, GHSRlb or NTSRl 
polypeptide. Methods using radioisotope or fluorescence and such may be also used. 
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Alternatively, in another embodiment of the screening method of the present invention, a 
two-hybrid system utilizing cells may be used ("MATCHMAKER Two-Hybrid system", 
"Mammalian MATCHMAKER Two-Hybrid Assay Kit", "MATCHMAKER one-Hybrid 
system"* (Clontech); "HybriZAP TVro-Hybrid Vector System" (Stratagene); the references 
6 'Dalton and Tteisman, Cell 68: 597-612 (1992)", Tields and Stemglanz, Trends Crenet 10: 
286-92(1994)"). 

In the two-hybrid system, KIFll, OHSRlb or NTSRl polypeptide is fused to the 
SRF-binding region or GAL4-binding region and expressed in yeast ceUs. A cDNA library is 
prepared from cells expected to express a protein binding to the KIFll, GHSRlb or NTSRl 

10 polypeptide, such that the library, when expressed, is fused to the VP16 or GAL4 transcriptional 
activation region. The cDNA library is then introduced into the above yeast cells and the 
cDNA derived from the library is isolated from the positive clones detected (when a protein 
binding to the polypeptide of the invention is expressed in yeast cells, the binding of the two 
activates a reports gene, making positive clones detectable). A protein encoded by the cDNA 

15 can be prepared by introducing the cDNA isolated above to £ coii and expressing the protein. 

As a reporter gene, for example, Ade2 gene, lacZ gene, CAT gene, lucif erase gene and such 
can be used in addition to the HISS gene. 

A compound binding to KIFll, GHSRlb or NTSRl polypeptide can also be screened using 
affinity chromatography. For example, KIFl 1 , GHSRlb or NTSRl polypeptide may be 
20 inunobilized on a carrier of an afSnity colunm, and a test compound, containing a protein 

capable of.binding to KIFll. GHSRlb or NTSRl polypeptide, is applied to the colunm. A test 
compound herein may be, for example, cell extracts, cell lysates, etc. After loading the test 
compound, the column is washed, and compounds bound to KIFll, GHSRlb or NTSRl 
polypeptide can be prepared. 

25 When the test compound is a protein, the amino acid sequence of the obtained protein is 

analyzed, an oligo DNAis synthesized based on the sequence, and cDNA libraries are screened' 
using the oligo DNA as a probe to obtain a DNA encoding the protein. 

A biosensor using the surface pla^on resonance phenomenon may be used as a mean for 
detecting or quantifying the bound compound in the present invention. When such a biosensor 
30 is used, the interaction between KIFll, GHSRlb or NTSRl polypeptide and a test compound 
can be observed real-time as a surface plasmon resonance signal, using only a minute amount of 
polypeptide and without labeling (for example, BIActnre, Pharmacia). Therefore, it is possible 
to evaluate the binding between KIFll, GHSRlb or NTSRl polypeptide and a test compound 
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using a biosensor such as BIAcore. 

The me&ods of screening for molecules Oiat bind when an immobilized KIFll, GHSRlb or 
NTSRl polypeptide is exposed to synthetic chemical CQmpounds, .or natural substance banks or 
a random phage peptide display library, and the methods of screening using high-throughput 
5 based on combinatorial chemistry techniques (Wrighton et al.. Science 273: 4jiS-64 (1996); 
Verdine, Nature 384: 11-13 (1996); Hogan, Nature 384: 17-9 (1996)) to isolate not only 
protdns but chonical compounds that bind to KIFll, OHSRlb or NTSRl protein (including 
agonist and antagonist) are well known to one skilled in the art 

Alternatively, the present invention provides a method of screening for a compound for 
10 treating or preventing NSCLC using KIFll, GHSRlb or NTSRl polypeptide comprising the 
steps as follows: 

(a) contacting a test compound with KIFll, GHSRlb or NTSRl polypeptide; 

(b) detecting the biological activity of the KIFll, GHSRlb or NTSRl polypeptide of step 
(a); and 

15 (c) selecting a compound that suppresses the biological activity of the KIFl 1 , GHSRlb or 
NTSRl polypeptide in comparison with the biological activity detected in the absence of 
the test compound. 

Since proteins encoded by any of the genes of KIFll, GHSRlb and NTSRl have the activity 
of promoting cell proliferation of NSCLC cells, a compound which inhibits this activity of one 
20 of these proteins can be screened using this activity as an index. 

Any polypeptides can be used for screening so long as they comprise the biological activity 
of KIFll, GHSRlb or NTSRl proteins. Such biological activity includes cell-proliferating 
activity and binding ability to other proteins of the proteins encoded by SIFll, GHSRlb or 
NTSRl gene. For example, a human protein encoded by KIFl 1 , GHSRlb or NTSRl gene can 
25 be used and polypeptides functionally equivalent to tiiese proteins can also be used. Such 
polypeptides may be expressed endogenously or exogenously by ceUs. 

• The compound isolated by this screening is a candidate for antagonists of the KIFll, 
GHSRlb or NTSRl polypeptide. The term '^antagonist" refers to molecules tiiat inhibit the 
function of KIFll. GHSRlb or NTSRl polypeptide by binding thereto. Moreover, a 
30 compound isolated by this screening is a candidate for compounds which inhibit the in vivo 
interaction of KIFll, GHSRlb or NTSRl polypeptide witii molecules (including DNAs and 
proteins). 
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When the biological activity to be detected in the present method is cell proliferation, it can 
be detected, for example, by preparing cells which express KIFl 1 , GHSRl b or NTSRl 
polypeptide, culturing the cells in the presence of a test compound, and determining the speed 
of cell proliferation, measuring the cell cycle and such, as well as by measuring the colony 
5 forming activity. 

As discussed in detail above, by controlling the expression levels of KIF11» GHSRlb or 
NTSRl gene» one can control the onset and progression of NSCLC. Thus, compounds that 
may be used in the treatment or prevention of NSCLC, can be identified through screenings that 
use the expression levels of one or more of KIFll, GHSRlb and NTSRl genes as indices. In 
10 the context of ttie present invention, such screening may comprise, for example, the following 
steps: 

(a) contacting a test compound with a cell expressing one or more of KIFl 1 , GHSRlb and 
NTSRl genes; and 

(b) selecting a compound that reduces the expression level of one or more of the genes in 
15 comparison with the expression level detected in the absence of the test compound. 

Cells expressing at least one of KIFl 1 , GHSRlb and NTSRl genes include, for example, cell * 
lines established from NSCLC cells; such cells can be used for the above screening of the 
present invention (e.g., A549. NCI-H226, NC1-H522, LC319). The expression level can be 
estimated by methods well known to one skilled in the art In the method of screening, a 
20 compound that reduces the expression level of at least one of the genes can be selected as 
candidate agents to be used for the treatment or prevention of NSCLC. 

Alternatively, the screening method of the present invention may comprise the following 
steps: 

. (a) contacting a test compound with a cell into which a vector comprising the 
25 transcriptional regulatory region of one or mcxre of tiie marker genes and a reporter gene ' 

that is expressed under tine control of tiie transciiptional regulatory region has been 
introduced, wherein the marker genes are selected from the group of KIFll, GHSRlb 
and NTSRl; 

(b) measuring the activity of said reporter gene; and 
30 (c) selecting a compound that reduces the expression level of said reporter gene as 
compared to a conbroL 

Suitable reporter genes and host cells are well known in the art. The reports construct 
required for the screening can be prepared using the transcriptional regulatory region of a 
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marker gene. When the transcriptional regulatory region of a marker gene has been known to 
those sidlled in the art, a reporter construct can be prepared using the previous sequence 
information. When the transcriptional regulatory region of a marker gene remains 
unidentified^ a nucleotide segment containing the transcriptional regulatory region can be 
5 isolated from a genome library based on fbt nucleotide sequence information of the marka 
gene (e.g., based the 5* upstream sequence information). 

In a further embodiment of the method of screening for a compound for treating or 
preventing NSCLC of the present invention, the method utilizes the bmding abiUty of KIFll to ' 
KOCl, or GHSRlb or NTSRI to NMU. 

10 As described above, the present inventors revealed that KOCl not only co-localized with 
KIFll m human normal tissues, NSCLCs, and cell lines, but also directly interacted witii KIFll 
in NSCLC cells in vitro, and tiiat the treatment of NSCLC cells witii idRNAs for KIFll reduced 
its expression and led to growth suppression. The results suggest that KOCl-KIFl 1 signaling * 
affects growth of NSCLC cells. Thus, it is expected that the inhibition of the binding between 

16 • KOCl and KIFll leads to the suppression of cell proliferation, and compounds inhibiting the ' 
binding serve as pharmaceuticals for treating or preventing NSCLCs. This screening melhod 
includes the steps of: (a) contacting a OFll polypeptide or functional equivalent thereof with 
KOCl in tiie presence of a test compound; (b) detecting the binding between tiie polypeptide 
and KOCl ; and (c) selecting tiie test compound tiiat inhibits the binding between Ae 

20 polypeptide and KOCl . 

Furthermore, as described above, die present inventors revealed GHSRlb and NTSRI as the 
likely targets for the growtii-promoting effect of NMU in lung tumors. The present inventors 
revealed that NMU-25 bound to these receptors on the cell surface, and that treatment of 
NSCLC cells with siRNAs for GHSRl or NTSRI reduced expression of the receptors and led 

25 to apoptosis. The results suggest tiiat NMU affects growth of NSCLC cells by acting tiirough 
GHSRlb and/or NTSRI (Fig. 11). Thus, it is expected that tiie inhibition of binding between 
GHSRlb or NTSRI and NMU leads to tiie suppression of ceQ proliferation, and compounds 
inhibiting the binding serve as pharmaceuticals for treating or preventing NSCLCs. This 
screening method includes tiie steps of: (a) contacting a GHSRlb or NTSRI polypeptide or 

30 functional equivalent tiiereof with NMU in tiie presence of a test compound; (b) detecting 
binding between the polypeptide and NMU; and (c) selecting the test compound that inhibits 
binding between the polypeptide and NMU. 

KOCl and KIFll polypeptides, or GHSRlb or NTSRI and NMU polypeptides to be used for 
the screening may be a recombinant polypeptide or a protein derived from the nature, or may 
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also be a partial peptide thereof so long as it retains (he binding ability to each other. Such 
partial peptides retaining the binding ability are herein referred to as 'functional equivalents". 
The KQCI and KIFll polypeptides, or GHSRlb or NTSRl and NMU polypeptides to be used 
in the screening can be» for example, a purified polypeptide, a soluble protein, a form bound to 
5 a carrier or a fusion protein fused with oth^ polypeptides. 

As a method of screening for compounds that inhibit binding between KOCl and KIFll, or 
GHSRlb or NTSRl and NMU, many methods well known by one skilled in the art can be used. 
Such a screening can be carried out as an in vitro assay system, for example, in a cellular 
system. More specifically, first, dther KOCl or KIFll, or GHSRlb or NTSRl, or NMU is 
10 bound to a support, and the other protein is added togethu with a test compound thereto. Next, 
the mixture is incubated, washed and the other protein bound to the support is detected and/or 
measured. ^ 

Examples of supports that may be used for binding proteins include insoluble 
polysaccharides, such as agarose, cellulose and dextran; and synthetic resins, such as 
. 15 polyacrylamide, polystyrene and silicon; preferably commercial available beads and plates (e.g., 
multi-well plates, biosensor chip, etc.) prepared from the above materials may be used. When 
using beads, they may be filled into a column. Alternatively, the use of magnetic beads of also 
known in tiie art, and enables to readily isolate proteins bound on the beads via magnetism. 

The binding of a protein to a support may be conducted according to routine methods, such 
20 as chemical bonding and physical adsorption. Alternatively, a protein may be bound to a 
support via antibodies specifically recognizing the protein. Moreover, binding of a protein to 
a support can be also conducted by means of avidin and biotin. 

The binding between proteins is earned out in buffi^, for example, but are not limited to, 
phosphate buffer and Tds buffer, as long as the buffer does not inhibit binding between the 
26 proteins. 

In the present invention, a biosenscxr using the surface plasmon resonance phenomenon may 
be used as a mean for detecting or quantifying the bound protein. When such a biosensor is 
. . used, the interaction between the proteins can be observed real-time as a surface plasmon 

resonance signal, using only a minute amount of polypeptide and without labeling (for example, 
30 BIAcore, Pharmacia). Therefore, it is possible to evaluate binding between the KOCl and 
KIFll, ch: GHSRlb or NTSRl and NMU using a biosensor such as BIAcore. 

Alternatively, either KOCl or KIFll, or GHSRlb or NTSRl, or NMU may be labeled, and 
the label of the bound protein may be used to detect or measure tht bound protein. 
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.Specifically* after pre-labeling one of the proteins, the labeled protein is contacted with the 
other protein in the presence of a test compound, and then bound proteins are detected or 
measiired according to the label after washing. 

Labeling substances such as radioisotope (e.g., *^C, ^^P, ^^P, ^^S, "^I), enzymes (e.g., 
5 ^ alkaline phosphatase, horseradish peroxidase, p-galactosidase, P*glucosidase), fluorescent 
substances (e.g., fluorescein isothiosyanete (FTTC), rhodamine) and biotin/avidin, may be used 
' for the labeling of a protein in Ae present method. When Ae protein is labeled with 
radioisotope, the detection or measurement can be carded out by liquid scintillation. 
Alternatively, proteins labeled with enzymes can be detected or measured by adding a substrate 
10 of the enzyme to detect the enzymatic change of the substrate, such as generation of color, with 
absorptiometer. Further, in case where a fluorescent substance is used as the label, the bound . 
protein may be detected or measured using fluorophotometer. 

Furthermore, binding of KOCl andKIFll, or GHSRlb orNTSRl and NMU can be also 
detected or measured using antibodies to the KOCl and KIFll, or OHSRlb or NTSRl and 

15 NMU. For example, after contacting the KOCl polypeptide immobilized on a support with a 
. test compound and KIFl 1 , the mixture is incubated and washed, and detection or measurement 
can be conducted using an antibody against KIFll. Alternatively, KIFl 1 may be immoUIized 
on a support, and an antibody against KOCl may be used as the antibody. When the 
.combination of GHSRlb or NTSRl and NMU is used, GHSRlb or NTSRl polypeptide may be 

20 immobilized on a support with a test compound and NMU, the mixture is incubated and washed, 
and detection or measurement can be conducted using an antibody against NMU. 
Alternatively, NMU may be immobilized on a support, and an antibody against GHSRlb or 
NTSRl may be used as the antibody. 

In case of using an antibody in the present screening, die antibody is preferably labeled with 
25 one of the labeling substances mentioned above, and detected or measured based on the 
labding substance. Alternatively, tiie antibody against KOCl or KIFll, or GHSRlb or 
NTSRl , or NMU may be used as a primary antibody to be detected with a secondary antibody 
that is labeled witii a labeling substance. Furtiiempiore, the antibody bound to tiie protein in die 
screening of the present invention may be detected or measured using protein G or protdn A ' 
30 column. 

Alternatively, iaanodier embodiment of the screening method of the present invention, a 
two-hybrid system utilizing cells may be used ("MATCHMAKER Two-Hybrid system**, 
••Mammalian MATCHMAKER Two-Hybrid Assay Kir, "MATCHMAKER one-Hybrid 
system" (Clontech); '•HybriZAP Two-Hybrid Vector System" (Stratagene); die references 



Copy provided by USPTO from the IFW Image Database on 01/12/2005 



36 



"Dalton and Treisman, Cell 68: 597-612 (1992r, 'Tields and Stemglanz. Trends Genet 10: 
286-92(1994)"). 

In the two-hybrid system, for example, KOCl polypeptide is fused to ttbt SRF-binding region 
or GAL4-binding region and expressed in yeast cells. KIFl 1 polypeptide that binds to KOCl 
5 polypeptide is fused to the VP16 or GAL4 transcriptional activation region and also expressed 
in the yeast cells in the existence of a test compound. Alternatively, KIFl 1 polypeptide may 
be fused to the SRF-binding region GAL4-binding region, and KOCl polypeptide to the 
VPl 6 or 0AL4 transcriptional activation region. When the combination of GHSRlb or 
NTSRl and NMU is used in the two-hybrid system, for example. GHSRlb or NTSRl 
. 10 polypeptide is fused to the SRF-binding region or GAL4-binding region and expressed in yeast 
cells. NMU polypeptide that binds to GHSRlb or NTSRl polypeptide is fused to the VP16 or 
GAL4 transcriptional activation region and also expressed in the yeast cells in the existence of a 
test compound. Alternatively, NMU polypeptide may be fused to the SRF-binding region or 
GAL4-binding region, and GHSRlb or NTSRl polypeptide to tiie VP16 or GAL4 
15 transcriptional activation region. When the test compound does not inhibit the binding 

between KOCl and KIFll, or GHSRlb or NTSRl and NMU, the binding of die two activates a 
reporter gene, making positive clones detectable. 

As a reporter gene, for example, Ade2 gene, lacZ gene, CAT gene, lucif erase ^rae and such 
can be used besides HISS gene. 

20 Moreover, when the combination of GHSRlb or NTSRl and NMU is used in tine screening 
method, since GHSRlb and NTSRl are polypeptides naturally expressed on the cell surface, in 
a preferable embodiment of the present screening method, the polypeptides are expressed on the 
surface of a living cell. When the polypeptides are expressed on the surface of a living cell, 
the binding between the polypeptide and NMU can be detected by methods detecting the 

.25 autocrine and paracrine signaling leading to stimulation of tumor ceU growth (Heasley, 
Oncogene 20: 1563-1569 (2001)). For example, die binding between GHSRl or NTSRl 
polypeptide and NMU can be detected by: 

(1) detecting tiie concentration of calcium or cAMP in die cell ie,g. VUPR assay, Biochem. 
Biophys. Res. Commim. 276: 435-438, 2000; Nature 406: 70-74, 2000; I. BioL Chem. 

80 275:21068-21074,2000); 

(2) detecting die activation of the polypeptide; 

(3) detecting die interaction between die polypeptide and G-protein (e.g. FLIPR assay, Biochem. 
Biophys. Res. Commun. 276: 435-438, 2000; Nature 406: 70-74, 2000; J. Biol. Chem. . 
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275:21068-21074, 2000, or binding assay with labeled peptide); 

(4) detecting the activation of phospholipase C or its down stream pathway (Oncogene 
20:1563-1569.2001); 

(5) detecting the activation of kinases of the protein kinase cascade, such as Raf , MEK, ERKs, 
5 and protein kinase D(PKD) (Oncogene 20:1563-1569, 2001); 

(6) detecting the activation of a member of Srcn*ec/Bmx-family of tyrosine kinases (Oncogene 
20:1563-1569,2001); 

(7) detecting the activation of a member of the Ras and Rho family, regulation of a member of 
the INK members of MAP families, or the reorganization of the actin cytoskeleton 

10 (Oncogene 20:1563-1569. 2001); 

(8) detecting the activation of any signal complex mediated by the polypeptide activation; 

(9) detecting the change in subcellular localization of the polypeptide including the 
ligand-induced intemalization/endocytosis of the polypeptide (J. Cell Sci., 113: 2963-2975, 
2000; J. Histochem. Cytochem. 48:1553-1563, 2000; Endocrinology October 23, 2003. as 

15 doi: 10. 1210/en. 2003-0974) 

(10) detecting the activation of any transcription factor downstream of the polypeptides or the 
activation of their downstream gene; and 

(11) detecting cell proliferation, transformation, or any other oncogenic phenotype of the celL 

Any test compound, for example, cell extracts, cell culture supernatant, products of 
20 fermenting microorganism, extracts from marine organism, plant extracts, purified or crude 
proteins, peptides, non-peptide compounds, synthetic micromolecular compounds and natur^ 
compounds can be used in the screening methods of the present invention. The test compound 
of the present invention can be also obtained using any of the numerous approaches in 
combinatorial library methods known in the art, including (1) biological libraries, (2) spatially 
25 addressable parallel solid phase or solution phase libraries, (3) synthetic library methods 
. . . .requiring deconvolution, (4) the "one-bead one-compound'* library method and (5) synthetic 
library methods using affinity chromatography selection. The biological library methods 
using afBnity chromatography selection is limited to peptide libraries, while the other four 
approaches are applicable to peptide, non-peptide oligom^ or small molecule libraries of 
30 compounds (Lam, Anticancer Drug Des. 12: 145 (1997)). Examples <£ methods for die 
synthesis of molecular libraries can be found in the art (DeWitt et al., Proc. Natl. Acad. Sci. 
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USA 90: 6909 (1993); Erb et aL, Proc. Natl. Acad. Sci. USA91: 11422 (1994); Zuckermann et 
al., J. Med. Chem. 37: 2678 (1994); Cho et al., Science 261: 1303 (1993); CareD el al., Angew. 
Chem. Int. Ed. Engl. 33: 2059 (1994); CareU et al., Angew. Chem. Int Ed. EngL 33: 2061 
.(1994); Gallop et al., J. Med. Chem. 37: 1233 (1994)). Libraries of compomids may be 

6 presented in solution (see Honghten, Bio/Techniques 13: 412 (1992)) or on beads (Lam, Mature 
354: 82 (1991)), chips (Fodor, Nature 364: 555 (1993)), bacteria (US Pat No. 5,223,409), 
spores (US Pat. No. 5,571,698,5,403,484, and 5,223,409), plasmids (Cull et al., Proc. NatL 
Acad. Sci. USA 89: 1865 (1992)) or phage (Scott and Smith, Science 249: 386 (1990); Delvin, 
Science 249: 404 (1990); Cwirla et al., Proc. Natl. Acad. Sci. USA 87: 6378 (1990); Felici, L 

ID MoL Biol. 222: 301 (1991); US Pat. Application 20021 03360). The test compound exposed to 
a cell or protein according to the screening mediods of the present invention may be a single 
compound or a combination of compounds. When a combination of compounds are used in 
the screening methods^ the invention, the compounds may be contacted sequentially or 
simultaneously. 

16 A compound isolated by the screening methods of the present invention is a candidate for 
drugs which inhibit the activity of KIFll, GHSRlb or NTSRl polypeptide, for treating or 
preventing diseases attributed to, for example, cell proliferative diseases, such as NSCLC. A 
compound in which a part of the structure of the compoimd obtained by the present screening 
methods of the present invention is converted by addition, deletion and/or replacement, is 

20 included in the compounds obtained by the screening methods of the present invention. A 
compound ^ecti ve in suppressing the expression of over-expressed genes, i.e., KIFl 1 , 
GHSRlb or NTSRl gene, is deemed to have a clinical benefit and can be furtiisr tested frar its 
ability to prevent cancN cell growdi in animal models or test subjects. 



25 Selecting a therapeutic agent for treating and/or preventing NSCLC that is appropriate for a 
particular individual 

Differences in die genetic makeup of individuals can result in differences in their relative 
abilities to metabolize various drugs. A compound tiiat is metabolized in a subject to act as an 
anti-NSCLC agent can manifest itself by inducing a change in gene expression pattern in the 
30 subject's cells from that characteristic of a cancerous state to a gene expression pattern 
characteristic of a non-cancerous state. Accordingly, the differentially expressed KIFl 1, 
GHSRlb and NTSRl genes disclosed herein allow for selection of a putative therapeutic or 
prophylactic inhibitor of NSCLC specifically adequate for a subject by testing candidate 
compounds in a test cell (or test cell population) derived from the selected subject 
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To idratify an and-NSCLC agent, that is appropriate for a specific subject, a test cell or test 
cell populadoD derived from the subject is exposed to a therapeutic agent and &e expression of 
one or more of the KIPU, GHSRlb and NTSRl genes is determined. 

The test cell is or the test cell population contains an NSCLC cell expressing an 
5 NSCLC-associated gene. Preferably, the test cell is or the test cell population contains a lung 
cell. For example, the test cell or test cell population is incubated in the presence of a 
candidate agent and the pattern of gene expression of the test cell or cell population is measured 
and compared to one or more reference profiles, e.g., an NSCLC reference expression profile or 
an non-NSCLC reference expression profile. 

10 A decrease in the expression of one or more of KIFl 1 , GHSRl b and NTSRl in a test cell or 
test cell population relative to a ieference cell population containing NSCLC is indicative that 
the agent is therapeutid. 

The test agent can be any compound or composition. For example, the test agent is an 
immunomodulatory agent 

16 

Methods for treating or preventing NSCLC 

The present invention provides a method for treating, alleviating or preventing NSCLC in a 
subject Therapeutic compounds are administered prophylacticaUy or therapeutically to 
subjects sujBTering from or at risk of (or susceptible to) developing NSCLC. Such subjects ace 
20 identified using standard clinical methods or by detecting an abemnt level of expression or 
activity of KIFl 1 , GHSRlb or NTSRl gene or polypeptide. Prophylactic administration 
occurs prior to the manifestation of overt clinical symptoms of disease, such that a disease or 
disorder is prevented or alternatively delayed in its progression. 

The method includes decreasing the expression or function, or bofli, of one or more gene 
25 products of genes whose expression is aberrantly increased ("over-expressed gene**; KIFl 1 , 
GHSRlb or NTSRl gene) in an NSCLC cell relative to normal cells of the same, tissue type 
from which the NSCLC cells are derived. The expression may be inhibited by any method 
known in the art. For example, a subject may be treated with an effective amount of a 
compound that decreases the amount of one or more of the KIFll, GHSRlb or NTSRl gene in 
30 the subject. Administration of the compound can be systemic or local. Such therapeutic 
compounds include compounds that decrease the expression level of such gene that 
endogenously exists in the NSCLC cells (K.e., compounds that down-regulate the expression of 
the over-expressed gene(s), KIFll , GHSRlb and/or NTSRl genes). The administration of 
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such therapeutic compounds counter the effects of aberrandy-over expressed gene(s) in Ae 
subjects NSCLC ceUs and are expected to improve the clinical condition of the subject Such 
compounds can be obtained by the screening method of the present invention described above. 

The compounds that modulate the activity of a protem encoded by KIFll, GHSRlb or 
NTSRl gene that can be used for treating or preventing NSCLC of the present invention 
include beddes proteins, naturaDy-occurring cognate ligand of these proteins, peptides, 
p^tidomimetics and oAer small molecules. 

Alternatively, the expression of these over-expressed gene(s) (KIFll, GHSRlb and/or 
NTSRl) can be inhibited by administering to the subject a nucleic acid that inhibits or 
antagonizes the expression of the over-expressed g«ie(s). Antisense oligonucleotides, siRNAs 
or ribozymes which disrupt die egression of die over-«(preBsed gene(s) can be used for 
inhibidng die expressibn of die over-expressed gene(s). 

As noted above, antisense-oUgonudeotides conresponding to any of die nucleodde sequence 
of KIFll, GHSRlb or NTSRl gene can be used to reduce die expression levd of die gene. 
Antisense-oUgonucleoddes corresponding to OFll, GHSRlb and NTSRl genes diat are 
. up-regulated in NSCLC are useful for the treatment or prevention of NSCLC. Specifically, die 
andsense-oUgonucleotides against die genes may act by binding to any of die corresponding 
polypeptides encoded by diese genes, or mRNAs corresponding diereto, diereby inhibiting die 
transcription or translation of die genes, promoting die degradation of die mRNAs. and/or 
20 inhibiting die expression of proteins encoded by die KIFll. GHSRlb and NTSRl nucleotides, 
and finally inhibiting die function of die proteins. The term "antisense-oligonucleotide^ as 
used herein encompasses botii nucleotides tiiat are entirely complementary to die target 
sequence and diose having a mismatch of one or more nucleotides, so long as die 
antisense-oUgonucleotides can specifically hybridize to die target sequence. For example, die 
25 antisense-oligonncleotides of die present invaition inchide polynucleotides diat have a 

homology of at kast 70% or higher, preferably at 80% or higher, more preferably 90% or higher, 
even more preferably 95% or higher over a span of at least 15 continuous nucleotides to any of' 
dienucleotide sequence ofKIFll. GHSRlb or NTSRl gene. Algoridims known in die art can 
be used to determine die homology. Furdiemiore, derivatives or modified products of die 
80 antiscfflse-oligonucleotides can also be used as antisense-oligonucleotides in die present 
invention. Examples of such modified products include lower alkyl phosphonate 
modffications such as mediyl-phosphonate-type or ediyl-phosphonate-type, phosphorotiiioate 
modifications and phosphoroamidate modifications. 

The antisense-oligonucleotides and derivatives diereof act on cells producing die proteins 
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encoded by KIFn. OHSRlb orNTSRl gene by binding to the DNA or mRNA encoding the 
protem. ^biting tamscription or translation thereof, promoting the degradation of themRNAs 
M^^bmngtheexp«ssionoftheprotein.therebyre5ultinginthei^^^^ ' 

6 An antisense^ligonudeotides and derivatives thereof can be made into an external 

preparation such as aliniment or apoullice. by mi«ng with a sm^^^^^ 

inactive against the derivative. ««iaiwnicnis 

1^ antisense-oligonudeotides of fte invention inhibit the exp«ssion of at least one protein 

10 the biological activity of tbeprotem, 

TDe polynucleotide^ that iidribit one or more gene products of over-expressed genes also 
mchide sman mterfering RNAs (siRNA) comprising a combination of a sense strand nucleic 
a«d and an antisense strand uucleic add of the nucleotide sequence encoding an overn^pressed 
• 15 ^tenu-siRNA-r^erstoad™ 

Stand^dtechmquesof- 
mtroducmgs^NAmtothecencanbeusedinthetreatmentorpreventionofthepre^t 
-v^Uon.mcludingthoseinwhichDNAisa.emplate6^ ^ 
s^A^, constructed such that a single Inmscripthas both the sense and complementary 
antisense sequences from the target gene, ft^., a haiipin. 

HFll.GHSRlb orNTSRl gene. Binding ofthesiRNA to HFll.GHSRlb orNTSRl gene 
transcnp, m .he target ceU results in a reduction of KIFn. GHSRlb or NTSRl protein 
productionbythecell. The length of the oligonucleotide is at least lOnudeotides and may be " 
aslongasthenaturaUyoccm^^ Preferably, the oHgonucleotide is 19-25 

26 audeotidesm length. Most preferably, the oUgonuckotide is less than 75 50 or 25 

nudeou^esinlengfl. Preferable siRNA of the present invention include the polynucleotides " 
h^g^e„ucleoti^sequenceofSBQIDNO:32.33.34,37.39.or40asthetarre^ 
whichaHprovedtobeeffectiveforsuppcessingcdl^^^^ ' 

SpecificaUy.ap«tfemblesiRNAnsedin the present invention has the generalfo™^ 
80 5'-(A]-[B].[A'].3' 

GH^J^'^^p^r'^''' corresponding to a target sequence of KIFll. 

GJBRIb^NI.R,;IB]isaribonucleotide^^^^ 

[A ] «, a nbonudeotide sequence complementary to [AJ. Herdn, the phrase a "target sequence 
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of KIFll, GHSRlb or NTSRl gene" refers to a sequence that, when introduced into NSCLC . 
cell lines, is effective for suppressing cell viability. Prefened target sequence of KIFl 1, 
GHSRlb or NTSRl gene includes nucleotide sequences comprising: SEQ ID NOs: 32, 33, 34, 
37, 39. and 40. The complementaiy sequence [A*] and [A] hybridize to each other to fon^i a 
double strand, and the whole siRNA molecuk with the general fonnula 5'-rA]-rBHA']-3' 
forms a haiipin loop structure. As used herein, the tenn "complementaiy" refers to a 
Watson-Crick or Hoogsteen base pairing between nucleotide units of a polynucleotide, and 
hybridization or binding of nucleotide units indicates physical or chemical interaction between 
the units under appropriate conditions to form a stable duplex (double-stranded configuration) 
containing few or no mismatches. In a prefened embodiment, such duplexes contain no more 
than 1 mismatch for every 10 base pairs. Particularly prefened duplexes are fully 
complementary and contain no mismatch. The siRNA against the mRNA of KIWI, GHSRlb 
or NTSRl gene to be iised in the present invention contains a target sequence shorter than the 
whole mRNA of KIFll, GHSRlb or NTSRl gene, and has a sequence of 500, 200. or 75 
nucleotides as the whole length. Also included in the invention is a vector contains one or • 
more of the nucleic adds described herein, and a ceU containing the vectors. The isohted 
nucleic acids of the present invention are useful for siRNA against HFll, GHSRlb or NTCRl 
or DNA encoding the siRNA. When the nucleic acids are used for siRNA or coding DNA 
thereof, the sense strand is preferably longer than 19 nucleotides, and more preferably longer 
than 21 nucleotides. 

Furthennore, the nucleotide sequence of siRNAs may be designed usmg a siRNA design 
computCT program available from the Ambion website 

(http://www.ambionxom/techUb/misc/siRNA_fmder.html). lUe nucleotide sequences for the 
SiRNA are selected by the computer program based on the foflowing protocol- 
Selection of siRNA T^get Sites: 

1. Beginning with the AUG start codon of the transcript, scan downstieam for AA 
dinucleotide sequences. Record the occmrence of each AA and the 3' adjacent 19 
nucleotides as potential siRNA target sites. •Hischl. et aL recommend notlo design siRNA 
against the 5' and 3' untranslated regions (UTRs) and regions near the start codon (within 75 
bases) as these may be richer in legulatoiy protein binding sites, and thus the complex of 
endonudease and siRNAs that were designed against these regions may interfere with the 
binding of UTR-binding protons and/or translaticui initiation complexes. 

2. Compare the potential target sites to the human genome database and eliminate from 
consideration any target sequences with significant homobgy to other coding sequences. • 
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The homology search can be perfonned using BLAST, which can be found on IheNCBI 
servw at: www.ncbijihn j)ih.gov/BlAST/ 

3. Select qualifying target sequences for synthesis. On the-website of Ambion. several 
preferable target sequences can be selected along the length of the gene for evaluation. 

5 The dRNAs inhibit the expression ofover-expressediaFll.GHSRlb or msw 
istherebyusefniforsuppressingthebiologicalacdvityoftheprotein. lUerefore a 
composition comprising the siRNA is useful i„ treating or preventing non-smafl c W 
cancer. . ^ 

ThenuckicacidsthatinWbitoneormoregeneproductsofover-expressedgenesiaFll 
► . GHSRlbandNTSRlal8oincluderibozymesagainstthegene(s). 

lleribozymes inhi&t the expression of over-expressed KIFll. GHSRlb or NTSRl protein 

andistherebyusefulforsuppressingthebiologicalactivityoftheprotein. TTierefore a 
composition comprising the ribozyme is useful in treating or preventing NSCLC. ' 

Generally, ribozymes are classified into large ribozymes and small ribozymes. A large 
nbozyme is known a, an enzyme that cleaves the phosphate ester bond of nucleic acids. After 

the reaction Witt the large ribozyme. the reacted site consists ofa5^phosphateand3'-h^^^^^^ 
group. The large ribozyme is further classified into (1) group I intron RNA catalyzmg 
•ransesterification at the 5'-splice site by guanosbe; (2) group H intron RNA catalyzing 
self-sphcing through a two step reaction via lariat structure; and (3) RNAcomponent of the 
nbonuclease P that cleaves the tRNA precursor at ti:e 5' site through hydrolysis. On the other 
hand. ^ nbozymes have a smaller size (about 40 bp) compared to the large 4ozymes and 
cfeaveRNA.togenera.ea5'-hydroxylgroupanda2.-3'cyclicphosphate. Hammerhead type 
N r '^'^^ ^ .yperibozymes (Buzayi 

Na^32^^^349(1986):KilcachlandSasald.N«cleicAcidsRes.l9:6 
tn ftesmanrabozymes. Methods for designing and constructing ribozymes are known in the 

7059 (1989): KJcuchr and Sasaki. Nucleic Acids Res. 19: 6751 (1992)) and ribozymes 
inlubitmg the expression of an over-expressed NSC protein can be constructed based on ti,e 

sequenceinformation of Ihemicleotide sequence encoding KIFll.GHSRlbor NTSRl protein 
accordmg to conventional metiiods for producing ribozymes. 

The ribo^es inhibit ti>e expression of over-expressed KIFl 1 . GHSRlb or NlSRl protein 
anduflierebyusefulforsuppressinglhebiologicalactivityoftheprotein. n,„efore a 
composition comprising tbt ribozyme is useful in tteating or preventing NSCLC * 
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Alternatively, the function of one or more gene products of the over-expressed genes is 
inhibited by administering a compound that binds to or otherwise inhibits the function of the 
gene products. For example, the componad is an antibody which binds to the over-expressed 
gene product or gene prodacts. 

5 ^P««««tinventionieferstotfae«5eofantiT,odies.parlicul^^^ 

encoded by any of the up-reguhted genes KIPll.GHSRlb or NTSRl.orafragmcnt of the 
antibody. As used herein, the tenn -antibody" refers to an immunoglobulin molecule having a 
specific structure that interacts (binds) specificaDy with a molecule comprismg the antigen used 
for synthesizing the antibody (ie., the up-regulated gene product) or with an antigen closely 
> rdatedtoit An antibody that binds to the over-expressed KIFll.OHSRlb or NTCRl 
nucleotide may be in any form, such as monoclonal.or polyclonal antibodies. and includes 
antiserum obtained by^immunizmg an animal such as a rabbit with the polypeptide, all classes 
of polyclonal and monoclonal antibodies, hmnan antibodies and humanized antibodies 
produced by genetic recombination. Farthexmore. the antibody used in the method of treating 
or preventing NSCLC of the present invention may be a fragment an antftody « a modified 
anubody. so long as it binds to one or more of the proteins encoded by the marker genes (KIFll 
GHSRlb or NTSRl gene). The antibodies and antibody fragments used in the present method ' 
of ireatmg or preventing NSCLC may be modified, and include chemicafly modified and 
chimeric antibodes. Such antibodi«, and antibody fragments can be obtained according to the 
above-mentioned methods, supra. 

When the obtained antibody is to be administered to the human body (antibody treatment) a 
hmnan antibody or a hmnanized antibody is preferable for reducing immunogenicity. 

For example, transgenic animals having a repertory of hmnan antibody genes may be 
mmumzed with an antigen such as ZIFl 1 . GHSRlb or NTSRl polypeptide, cells expressing 
thepolypeptide.ortheirlysates. Antibody producing cells are then collected from the animals 
and fused with myeloma cells to obtain hybridoma. from which hmnan antibodies against the 
polypeptide can be prepared (see WO92-03918. W093-2227, WO94-02602 W694.25585 
WO96-33735.andWO96-34096). ' 

Alternatively, an immmie cell, such as an immunized lymphocyte, producing antibodies may 
be immortalized by an oncogene and used for preparing monoclonal antibodies. 

The present invention providesamethtkl for treating or preventmg NSCLC. using an 
anubody against an over-expressed KIFII. GHSRlb or NTSRl polypeptide. According to the 
method, a pharmaceuticaUy effective amomit of an antibody against KIFll GHSRlb or 
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NTSRl polypeptide is administered. An antibody against an over-expressed KIFll, GHSRlb 
or NTSRl polypeptide is administered at a dosage sufficient to reduce the activity of KIFll, 
. GHSRlb or NTSRl protein. Alternatively, an antibody binding to a ceU surface marker 
spcciSc for tumor cells can be used as a tool for drug deHvery. Hius, for example, an antibody 
against an over-expressed HFl 1. GHSRlb or NTSRl polypeptide C0A|ugaIed with a cytotoxic 
agent may be administered at a.dosage sufficient to injure tumor cells. 

The present invention also relates toamethod of treating or preventing NSCUIinasuy^^ 
compnsbg administering to said subject a vaccine comprising a polypeptide encoded by a 
nucleic acid selected from tbe group consisting ofKIFll, GHSRlb and NTCRl genes or an 
immunologically active fragment of said polypeptide, or a polynucleotide encoding the 
polypeptide or the fragment thereof. Administration of .tiie polypeptide induces an anti-tmnor 
immumty in a subject^ n,ns, the present invention further provides a metiiod for inducing anti 
tmnorimmunity. "aepolypeptideorflieimmmwdogically active fragments fl^reof are useful 
as vaccines against NSCLC. In some cases die proteins or fragments thereof may be 
administered in a form bound to tiie T ceD receptor (TCR) or presented on an antigen presenting 
ceD (APC), such as macrophage, dendritic cell (DC) or B-cells. Due to tiie strong antigen 
presenting abiBty of DC, tiie use of DC is most preferable among tiie APCs. 

In the present invention, the phrase "vaccine against NSCLC" refers to a substance Oat has 
tiie function to induce anti-tmnor immunity or immumty to suppress NSCLC upon inoculation 
mto ammals. In general, anti-tmnor immunity includes immune responses such as follows: 

- induction of cytotoxic lymphocytes against tumors, 

- induction of antibodies tiiat recognize tumors, and 

- induction of anti-tumor cytokine production. 

Therefore, when a certain protein induces any one of fliese immune responses upon 
Inocuhtion into an animal, die protein is decided to have anti-tmnor immunity inducing effect, 
me mduction of the anti-tmnor hnmmiity by a proteb can be detected by observing in vivo or 
in vitro the response of tiie immune system in the host against die protein. 

For example, a metiiod for detecting die induction of cytotoxic Tlymphocytes is well known 
Aforeign substance fliat enters tiie Kviag body is presented toTcellsandBcells by die action 
80 ofantigenpresentingcellsCAPCs). T cells fliat respond to flie antigen presented by APC in 
antigen specific mamier differentiate into cytotoxic T cells (or cytotoxic T lymphocytes; CTLs) 
due to stimulation by die antigen, and tiien proliferate (dus is referred to as activation T cells) 
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Therefore. CTL induction by a certain pepUde can be evaluated by presenting the peptide to T 
ceB by APC. and detecting the induction of CTL. Furthermore, APC has the effect of 
activating CD4+ T ceDs. CD8+ T ceUs. macrophages, eosinophils and NK cells. Since CD4+ 
Tcdls are also important in anti-tumor inununity. the anti-tumor immunity inducing action of 
> «»Peptide can be evaluated aring the activation effect of these cells as indicators. 

A method for evaluating the inducing action of CTL using dendritic cells (DCs) as APC is 
weU known in die art DC is a representative APC having the strongest CTL inducing action 
among APCs. In this mefliod. the test polypeptide is initiaUy contacted with DC and d,en this 
DC IS contacted with T cells. Detection of T ceUs having cytotoxic effects against the cells of 
interest after the contact with DC shows that the test polypeptide has an activity of inducing flie 
cytotoxic T cells. Activity of CTL against tumors can be detected, for example, using the 1yds 
of Cr-labeledtumor^astheindicator. Alternatively, tiiemetiiodofevaluating the degree 
of tumor cell danuge using 'H-thymidine uptake activity or LDH (lactose 
dehydrog«iase)-reIease as the indicator is also well known. 

. ApartlromDC.peripheralbloodmononuclearcell5(PBMCs)may also be used astheAPC 

TTieinductionofCTLisreportedtobeenhancedbyculturingPBMCinliiepresenceof 
GM-CSF and IL-4. Similarly. CTL is shown to be induced J)y cultnring PBMC in the 
presence of keyhole limpet hemocyanin (KLH) and IL-7. 

The test polypeptides confirmed to possess CTL indiidng activity by these methods are 
polypeptides having DC activation effect and subsequent CTL inducing activity. Tterefore 
polypepudes that induce CTL against tumor cells are useful as vaccines against NSCLC 
Furtheimore, APC tiiat acquired tiie ability to induce CTL against NSCLC by contacting with 
tiie polypeptides are useful aS vaccines against NSCLC. Furthermore, CTL that acquired 
cytotoxicity due to presentation of the polypeptide antigens by APC can be also used as 
vaccines against NSCLC. Such fliempeutic methods for NSCLC nsing anti-tumor immunity 
due to APC and CTL are referred to as cdlular immunotherapy. 

Generally, when using a polypeptide for cdlular immunotherapy, efficiency of die 
CTL-induction isknown to increase by combining a plurality of polypeptides having different 
structures and contacting them with DC. Therefore, when stimulating DC witii protdn 
ftagments, it is advantageous to use a mixture of multiple types of fragments. 

Alternatively, the induction of anti-tumor immunity by a polypeptide can be confirmed by 
observingtheinductionofantibodyproductionagainsttumors. For example, when antibodies • 
agamstapolypeptide are imlucedinalaboratoryanimalimmnnized with the polypeptide and 
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when growth, proliferation or metastasis of tumor cells is suppressed by those antibodies, the 
polypeptide can be determined to have an abihty to induce anti-tumor immunity. 

Anti-tumor immunity is induced by administering the vaccine of tiiis invimtion, and the ' 
mduction of anti-tumor immunity enables treatment and prevention of NSCLC. TTierapy 

against or prevention of the onset ofNSCU: includes any of the steps, such as inhibition of flie 
growth of NSCU: cells, involution of NSCLC ceOs and suppression of occurrence of NSCLC 
cells. Decrease in mortality of individuals having NSCLC, decrease of marker genes (in 
addition to KIFll. GHSRlb and/or NTSRl genes) in ti>e blood, alleviation of detectable 
symptoms accompanying NSCLC and such are also included in ti,e flierapy or prevention of ' 
NSCLC. Such djerapeutic and preventive effects are preferably statisticafly significant For 
example, m observation, at a significance level of 5% or less, wherein die. therapeutic or ' 
preventive efifect of a yacdne against NSCLC is compared to a control wifliout vaccine 
admmistration. For example, Student's t-test, theMann-Whitiiey U-test or ANOVAmay be 
nsed for statistical anatysis. 

The above-mentioned protein havmg immunological activity, or a polynucleotide or vector 

encodmg flie protein may be combined wifli an adjuvant. An adjuvant refers to a compound 

tijat enhances the immune response against die protein when administered together (or 

successively) with tiie protein having immunological activity. Examples of adjuvaks include 

cholera toxin, sahnonella toxin, alum and such, but are not limited tiiereto. Furthermore tiie 

vaccine of this invention may be combined appropriately wifl, a pharmaceutically acceptable 

earner. Examples of such carriers are steriBzed water, physiological saline, phosphate buffer 

cultureflnidandsuch. Furthennore. the yacdne may contain as necessary, stabilizers 

suspensions, preservatives, surfactants and such. The vaccine is administered ^temically or 

locaUy. Vaccineadministrationmaybeperformedbysingleadmiaistrationorboostedby 
25 multiple administrations. 

When using APC or CTL as flie vaccine of this invention, NSCLC can be treated or 
prevented, for example, by die ex vivo metiiod. More specificafly. PBMCs of the subject 
receivmg treatment or prevention are collected, tiie cells are contacted wifli tiie polypeptide ex 
ywo, and following die induction of APC or CTL. tiie ceBs may be administered to tiie subject. 
80 APC can be also induced by introducing a vector encoding die polypeptide into PBMCs ex vivo 
APC or CTL induced in vino can be cloned prior to administration. By cloning and growing 
cells having high activity of damaging target cells. ceBular immunoflierapy can be performed 
more effectively Furthermore. APC and CTL isolated in dns mamier may be nsed for cellular 
nnmunodierapy not only against individuals from whom die cells are derived, but also against 
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similar types of diseases in other individuals. 

Moreover, the present invention provides a method for treating or preventing NSCLC in a 
subject, wherein a compound obtained according to any of the above-described screening 
methods is administered to the subject Any compound that are obtained according to any of 
the soeening methods of the present invention can be administered to the subject so long as it 
decreases the exprestion or function, or both, of one or more gene products of KIFU, GHSRlb 
and MTSRl genes. 
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siltNA and vectors encoding them 

TVansfection of vectors expressing siRNAfw KIFll, GHSRlb or NTSRl hiis to growth 
inhibition of NSCLC c^eUs. TTius; it is another aspect of the present invention to provide a 
double-stranded molecule comprising a sense-strand and antisense-strand which molecule 
functions as an siRNAfor KIFll. GHSRlb or NTSRl. and a vector encoding the 
double-Stranded molecule. 

The double-stranded molecule of the present invention comprises a sense strand and an 
antisense strand, wherein the sense stiand comprises a ribonucleotide sequence corresponding 
to a HFll, GHSRlb, or NTSRl target sequence, and wherein the antisense strand comprises a 
nbonucleotide sequence which is complementary to said sense strand, wherdn said sense strand 
and said antisense strand hybridize to each other to form said double-stranded molecule, and 
wherein said double-stranded molecule, when introduced into a ceU expressing a KIFll'. 
GHSRlb, or NTSRl gene, inhibits expression of said gene. 

The double-stranded molecule of the present invention may be a polynucleotide derived from 
Its original enviromnent (i.e., when it is a naturaUy occurring molecule, the natural 
enviromnent), physically or chemicaUy altered from its natural state, or chemicaUy synthesized. 
According to the present invention, such double-stranded molecules include those composed of 
DNA. RNA. and derivatives thereof. ADNA is suitably composed of bases such as A, T, C 
and and T is replaced by U in an RNA. 

As described above, the term "complementary" refers to a Watson-Crick or Hoogsteen base 
paumg between nucleotide miits ot a polynucleotide, and hybridization or binding of nucleotide 
muts mdicates physical or chemical interaction between the units under apprepriate conditions 
to fonn a stable duplex (double-stranded configuration) containing few or no mismatches. In 
a preferred embodiment, such duplexes contain no more than 1 mismatch for every 10 base 
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pairs. Particularly preferred duplexes are fully complementary and contain no mismatch. 

The double-stranded molecule of the present invention contains a ribonucleotide sequence 
corresponding to a HFll, GHSRlb. or NTSRl target sequence shorter than the whole mRNA 
of KIFll, GHSRlborNTSRl gene. Herein, the phrase a "target sequence of KIFll, 
GHSRlb or NTSRl gene" refers to a sequence that, when introduced into NSCLC cell lines is 
effectiveforsuppressingcenviability. SpecificaUy. the target sequence comprises at least ' 
about 10, or suitably about 19 to about 25 contiguous nucleotides from the nucleotide 
sequences selected from the group of SEQ ID NOs: 1. 3 ami 5. . That is. the sense strand of the 
present double-slranded molecule consists of at least about 10 nucleotides, suitably is longer 
than. 19 nucleotides, and more preferably longer than 21 nucleotides. Preferred target 
sequences include the sequences of SEQ ID NOs: 32. 33, 34. 37, 39, and 40. The present 
doubk-stranded mokqule including the sense strand and the antisense strand is an 
oKgonudeotide shorter than about 100, preferably 75. more preferably 50 and most preferably 
25 nucleotides in length. A suitable doubk-stiamlcd molecule of the present invention is an 
ohgonucleotide of a length of about 19 to about 25 nucleotides. Furlhennore. in order to 
enhance the inhibition activity of the siRNA. nucleotide "u" can be added to 3'end of the 
antisense strand of the target sequence. The nmnber of "u-s to be added is at least 2. generaUy 

2 to 10. preferably 2 to 5. The added Vs form single strand at the 3'end of the antisense ' 
■ strand of die fflRNA. 

Furthermore, the double-stranded molecule of the present invention may be a single 
ribonucleotide transcript comprising the sense strand and the antisense strand linked via a 
single-stianded ribonucleotide sequence. Namely, the prtisent double-stranded-molecule may 
have the general f oimula: 

5'-[A].IB]-[A'3-3' 

wherein [A] is a ribonucleotide sequence corresponding to a target sequence of KIFll 
GHSRlborNTSRl; 

[B] is a ribonucleotide sequence Qoop sequence) condsling of 3 to 23 nucleotides; and 

[A'] is a ribonuchsotide sequence complementary to [AJ. The complementary sequence [A'J 
and [A] hybridize to each other to form a double strand, and the whole siRNA molecule with 
the general formula 5'-[A]-IB]-[A'].3' forms a haiipin loop structure. 

The region [A] hybridizes to [A'J. and then a loop consisting of region [B] is formed. TTie 
loop sequence can be selected from those describe in 
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http://vww.ambioiLcom/techUb/tb/tb_506.htinl, or Ibose described in Jacque, J.-M., Triques, K., 
and Stevenson, M. "Modulation of HIV-l replication by KNA interference." Nature 418: 
435-438 (2002). Additional examples of die loop sequence that can be included in the present 
double-stranded molecules include: 

5 CCC, CCACC or CCACACC: Jacque, J. M, Triques, K., and Stevenson, M. "Modulation of 
mV-l replication by RNA interference." Nature, Vol. 41 8: 435-438 (2002); 

UUCG: Lee, N.S., Dohjima, T., Bauer, G, Li, H., Li, M..J., Ehsani, A., Salvateira, R, and Rossi, 
J. "Expression of small interfering RNAs targeted against HIV-1 rev transcripts in human 
cells." Nature Biotechnology 20:500-505 (2002); Fruscoloni, R, Zamboni, M,, and 
10 Tocchmi-Valentini, G R "Exonucleolytic degradation of double-stranded RNA by an activi^ in 
Xenopus laevis germmal vesicles." Proc. NatL Acad. Sci. USA 100(4): 1639-1644 (2003); and 

UUCAAQAGA: Dykxhoom, D. M., Novina, C. D., and Shaip, R A. "KUling tfie messenger. 
Short RNAs that silence gene expression." Nature Reviews Molecular Cell Biology 4: 457-467 
(2002). 



Preferable siRNAs having haiipin loop structure of the present invention are shown below. 
In the following structure, the loop sequence can be selected from the group consisting of: CCC, 
UUCQ CCACC, CCACACC, and UUCAAGAGA, Among these sequences, the most 
preferable loop sequence is UUCAAGAG A (conresponding to "ttcaagaga" in a DNA): 

20 guuaguguacgaacuggag-[B]-cuccaguucguacacuaac (for the target sequence of SEQ ID NO:32); 

gugucucugu uggagaucu-[B]-agaucuccaacagagacac (for the target sequence of SEQ ID NO:33); 

gaaggcaguu gaccaacac-[B]-guguuggucaacugccuuc (for the target sequence of SEQ ED NO:34); 

ccucuaccug uccagcaug-[B]-«augcuggacagguagagg (for the target sequence of SEQ ID NO:37); 

guucaucagc gccaucugg-[B]-ccagauggcgcugaugaac (for the target sequence of SEQ ID N039); 
25 and 

ggucgucaua caggucaac-[B]-guugaccuguaugacgacc (for the target sequence of SEQ ID NO:40). 
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The present invention further provides a vector encoding the double-stranded molecule of the 
present mvenlion. The vector encodes a transcript having a secondary structure and which 
comprises the sense stand and the aniisense strand, and suitably comprises a single-stranded 
ribonucleotide sequence linldng said sense strand and said antisense strand. The vector 
preferably comprises a regulatory sequence adjacent to the region encoding the present 
double-slranded molecule that directs the expression of the molecule in an adequate ceO. For 
example, the double-stranded molecules of the present invention are intracellularly transcribed 
by cloning their coding sequence into a vector containing, e.g.. a RNA pol m transcription nnit 
from the smaU nuclear RNA (snRNA) 176 or the human HI RNA promoter. 

Alternatively, the present vectors are produced, for example, by cloning the target sequence 
into an expression vector so the objective sequence is operatively-linked to a regulatory 
sequence of the vectoc^in a manner to allow expression thereof (transcription of the DNA 
molecule) (Lec, N.S., Dolyima. T., Bauer, Q, U. H., li. M.-J., Ehsani, A.,SaIvateiTa, P.. and 
Rossi, J. "Expression of small interfering RNAs targeted against mV-l rev transcripts in human 
cefls." Nature Biotechnology 20: 500-505 (2002)). For example, tiie transcription of an RNA 
molecule having an antisense sequence to tiie target sequence is driven by a first promoter (e.g.. 
a promoter sequence linked to die 3'-end of the cloned DNA) and that having the sense strand ' 
to die target sequence by a second promoter (e.g., a promoter sequence linked to the 5'-end of 
the cloned DNA). tlje expressed sense and antisense strands hybridize to each other in vivo to 
generate a siRNA construct to silence a gene that comprises the target sequence. 
Furthermore, two constructs (vectors) may be utilized to respectively produce the sense and 
anti-sense strands of a siRNA construct 

For introducing the vectors into a cell, Iransfection-enhancing agent can be used. FuOENE 
(Rochediagnostices), Lipofectamin 2000 (Ihvitrogen). OKgofectamin (Invitrogen), and 
Nucleofactor (Wako pure Chemical) are useftil as the Iransfection-enhancing agent. 



Pharmacettticalcomposiaons for treaOng or preventing NSCLC 

The present invention provides compositions for treating or preventing NSCLC comprising a 
compound selected by the present method of screening for a compound tiiat alters tiie 
expresaon or activity of an NSCLC-as^odated gene. 

When administering a compomid isolated by tiib screening mefliod of the present invention 
as a pharmaceutical for hmnans and other mammals, such as mice. rats, guinea-pig. rabbits, cats, 
dogs, sheep, pigs, cattle, monkeys, baboons or chimpanzees for treating a cell proliferative 



qopy provided by USPTO tram the IFW Image Databaas on 01/1 2^005 



52 



disease (e»g.» non-small cell lung cancer), the isolated compound can be directly administered 
or can be formulated into a dosage form using conventional pharmaceutical preparation 
methods. Such pharmaceutical formulations of the present compositions include those 
suitable for oral, rectal, nasal, topical (including buccal and sub^Ungual), vaginal or parenteral. 
6 Cuiduding intramuscular, sub-cntaneons and intravenous) administration, or for administration 
by inhalation or insufOation. The formulations are optionally packaged in discrete dosage 
imits. 

Pharmaceutical formulations suitable for oral administration include capsules, cachets or 
tablets, each containing a predetmnined amount of the active ingredient. Formulations ahso 

10 include powders, granules, solutions, suspensions or emulsions. The active ingredient is 
optionally administered as a bolus electuary or paste. . Tablets and capsules for oral 
administration may contain conventional-excipients such as binding agents, fillers, lubricants, 
disintegrant or wetting agents. A tablet may be made by compression or molding, optionally 
with one or more formulational ingredients. Compressed tablets may be prepared by 

16 compressing in a suitable machine the active ingredients in a fire&-flowing form such as powder 
or granules, optionally mixed with a binder, lubricant, inert diluent, lubricating, surface active 
or'dispersing agent. Molded tablets may be made via molding in a suitable machine a mixture 
of the powdered compound moistened with an inert liquid diluent. The tablets may be coated 
according to methods well known in the art. Oral fluid preparations may be in the form of, for 

20 example, aqueous or pily suspensions, solutions, emulsions, syrups or elixirs, or may be 

presented as a dry product for reconstitntion with water or other suitable vehicle prior to use. 
Such liquid preparations may contain conventional additives such as suspending agents, 
emulsifying agents, non-aqueous vehicles (which may include edible oils) or preservatives. 
The tablets may optionally be formulated so as to provide slow or controlled release of the 

25 active ingredient in vivo. A package of tablets may contain one tablet to be taken on each of 
the month. The fmnulation or dose of medicament in these preparations makes a suitable 
dosage within the indicated range acquirable. 

Formulations for parenteral administration include aqueous and non*aqueous sterile injection 
solutions which may contain anti-oxidants, buffers, bacteriostats and solutes which render the 

30 formulation isotonic with the blood of the intended recipient; and aqueous and non-aqueous 
sterile suspensions which may include suspending agents and thickening agents. The 
formulations may be presented in unit dose or multi-dose containers, for example sealed 
ampoules and vials, and may be stored in a firceze-dried (lyophilized) condition requiring only 
the addition of the sterile liquid carrier, for example, saline, water-for-injection, inmiediately 

35 prior to use. Altmiatively, the formulations may be presented for continuous infusion. 
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Extemporaneous injection solutions and suspensions may be prepared from sterile powders, 
granules and tablets of the kind previously described. 

Formulations for rectal administration include suppositories with standard carriers such as 
cocoa butter or polyethylene glycol. Formulations for topical administration in the mouth, for 
example, buccally or sublingually, include lozenges, which contain the active ingredient in a ' 
flavored base such as sucrose and acacia or tragacanth, and pastilles comprising the active 
ingredient in a base such as gelatin, glycerin, sucrose or acacia. For intra-nasal administration 
of an active ingredient, a liquid spray or dispersible powder or in the form of drops may be used. 
Drops may be formuhited with an aqueous or non-aqueous base also comprising one or more 
dispersing agents, solubilizing agents or suspending agents. 

• For administration by inhahition the compositions are conveniently ddivered from an 
insufiOator, nebulizer, pressurized packs or otfa^^convenient means of delivering an amsol 
spray. Pressurized packs may comprise a suitable propellant such as dichlorodifluoromethane. 
trichloroHuoromethane, dichiorotetrafluoroethane, carbon dioxide or other suitable gas. In the 
case of a pressiirized aerosol, the dosage unit may be determined by providing a valve to deliver 
a metered amount. 

Alternatively, for administration by inhalation or insufflation, the compositions may take the 
fonn of a dry powder composition, for example, a powder mix of an active ingredient and a 
suitable powd^ base such as lactose or starch. The powder composition may be presented in 
unit dosage fmn in, for example, capsules, cartridges, gelatin or bHster packs from which Qie 
powder may be administered with the aid of an inhalator or insufflators. 

Other f oimulations include implantable devices and adhesive patches; which release a 
thmpeutic agent 

When desired, the above-described formulations, adapted to give sustained release of the 
active ingredient, may be employed. The pharmaceutical compositions may also contain other 
active ingredients such as antimicrobial agents, isununosuppressants or preservatives. 

It should be understood that in addition to the ingredients particularly mentioned above, the 
fonnulations of this invention may include other agents conventional in the art having regard to 
the type of formulation in question, for example, those suitable for oral administration may 
include flavoring agents. 

Preferred unit dosage formulations are those containmg an effective dose, as recited below, of 
flie active ingredient or an appropriate fraction tiiereof. 
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For each of the aforementioned conditions, the compositions. e.g.. polypeptides and organic 
compounds are administered orally or via injection at a dose of from about 0.1 to about 250 
mgflcg per day. The dose itmge for adolt humans is generaUy from about 5 mg to abouM73 
g/day. preferably aboutSmg to aboutlOg/day,andmost preferably aboutlOOmg to about3 
6 g/day. libkteorotherumtdosageformsofpresentationprovidedindiscieteumtsmay 
convenientiy contain an amount which is effective at such dosage or as a multiple of Uie same 
for mstance. units containing about 5 mg to about 500 mg, usually from about 100 mg to abom 
SOO mg. 

The dose employed will depend upon a number of factors, including tiieage and sex of the 
10 subject.flieprecisedisorderbeingtreated,anditsseverity. Also the route of administration 
may vary depending upon the condition and its severity. 

The present inventidn further provides a composition for treating or preventing NSCLC 
comprising active ingredient that inhibits the expression of any one of the gene selected from 
tiiegroupofKIFll.GHSRlbandNTSRl genes. Such active ingredient can be an 
15 a°fisenses)Iigonucleotide.8iRNAorribozymeagainsttiiegene.orderivatives.suchas 

expression vector..of d,e antisensenjligonucleotide. siRNA or riboayme. The active ingredient 
may be made into an external preparation, such as liniment or a poultice, by mixing with a 
smtable base material which is inactive against the derivatives. 

Also, as needed, die active ingredient can be formubted into tablets, powders, granules 
20 capsules, liposome capsules, injections, solutions, nose^ps and freeze-drying agente by 

adding excipients, isotonic agents, solubilizers. preservatives, pain-killers and such. ITiese can 
be prepared according to conventional mefliods for preparing nucleic add containing 
pharmaceuticals. 
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Preferably, the antisense-oUgonucleotide derivative, siRNA derivative or ribozyme derivative 
IS given to tile patient by direct application to flie ailing site or by injection into a blood vessel 
so Ouit it willreach the site of aihnent A momiting medium can also be used in die 
compodtiontoincreasedurabiHiyandmemhrane-penniahiKty. Examples of momiting 
mediums include liposome. poly-L-lysine. lipid, cholesterol. Hpofectin and derivatives tiiereof. 

The dosage of such compositions can be adjusted suitably according to the patient's 
condition and used in desired amounts. For example, a dose range of 0.1 to lOOmgflcg. 
prrferably 0.1 to 50 mg/kg can be administered. 

Anotiier embodiment of tiie present invention is a composition for treating or preventing 
NSCLC comprising an antibody against a polypeptide encoded by any one of tiie genes selected 
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ftom the gronp of KIFll. GHSRlb andNTSRl pnes or fragments of the antibody that bind to 
the polypeptide. 

Although there are some differences according to the symptoms, the dose of an antibody or 

f"8^««'s*«eofforlnatingorpreventingNSCLCisabo«t0.1mgtoaboutl00mgperday 

5 P«f«»Wyab«u»l-0mgtoabont50mgperdayandmotepreferablyabontl.0mgtoabo«t2i 
mg per day, when administered oraHy to a normal adult (weight 60 kg). 

When administering panmterally. in the form of an injection to a normal adult (weight 60 kg) 
although there are some differences according to the condition of the patient, symptoms of the ' 
disease and method of administration, it is convenient to intravenously inject a dose of about 
• 0.01 mg to about 30 mg per day. preferably about 0.1 to about 20 mg per day and more 
preferably about 0.1 to about 10 mg per day. Also, in the case of oflier animals too. it is 
possible to administer >m amount converted to 60 kg of body-weight 

Tie following examples are presented to iDustrate die present inv«»tien and to assist one of 
ordinary skiU in making and using the same. The examples are not intended in any way to- 
otherwise limit the scope of tiie invention. 

Unless otiierwise defined, an technical and scientific temis used herein have the same 
meanmg as commonly miderstood by one of ordinary skiU in the art to which tins invention 
belongs. AlUiough methods and materials similar or equivalent to tiiose described herein can 
be used in the practice or testing of the present invention, suitable metiiods and materials are 
descnbed below. Any patents, patent appHcations and publications sited hereii are 
inc(»porated by reference. 

BBST MODE FOR CARRTWr^ nT jT THR TNVRKmnx^ 

Materials and methtwls 

(11 Patients gnd tisme M»nip Ty«f 
Primary NSCLC samples, of which 22 were chssified as adenocarcinomas (ADCs) 14 as 

squamous-cell carcinomas (SCCs). and one as adenosqnamous carcinoma, had been obtained 
e^her wifli informed consent from 37 patients (Kikuchi. T.. Daigo. Y.. Katagiri. T.. T^oda, T 
Okada. JL, Kakiuchi. S.. Zembutsu. H.. Furukawa. Y.. Kawamura. M.. Kobayashi. K.. Imai. K..' 
Nakamura. Y. "Expression profiles of non-smdl cell lung cancers on cDNA microairays- 
identification of genes for prediction of lymph-node metastasis and sensitivity to anti-cancer 
drngs . Oncogene 22. 2192-2205 (2003)). Fifteen additional primary NSCLCs. including 
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seven ADCs and eight SCCs. were obtained along with adjacent nonsal lung tissue samples 
from patients imd»going surgeiy at our institutes. 

(2) Cell litifiB 

TVenty-one human NSCLC cancer cell lines were grown in monolayers in appropriate 
medium supplemented with 5 or 10% fetal bovine serum (see TMile 1). 



CdD line name 




l^blel 
Medium 


adenocardnoma (ADQ 






A549 


RPMI-1640(10%FBS) 




Na-H23 


RPMI-1640(10%FBS) 




Na-H522 


RPMI-1640 (10% FBS) 




Lpi74 


RPMI-1640(10%FBS) 




LC176 


RPMI-1640 (10% FBS) 




LC319 


RPMI-1640 (10% FBS) 




PG-3 


DMEM (10% FBS) 




PC.9 


DMEM (10% FBS) 




PCM 


RPMI-1640 (10% FBS) 




PG14-PE6 


RPMI-1640 (10% FBS) 




Na-H1373 


RPMI-1640 (10% FBS) 




Na-H143S 


F12+DMEM (5%FBS)+EGF(+) 




Na-H1793 


F12+DMBM (5%FBS)+Gln 




SK-LU-I 


DMEM (10% FBS) ' 


BAG 


NCI-H358 


RPMI-1640 (10% FBS) 


BAG 


Na-H1650 


RPMI-1640 (10% FBS) 


BAG 


SW1573 


Leibovitz's L-15 (10% FBS) 


squamous cell carcinoma (SGG) 






RERF-LG-AI 


DMEM (10% FBS) 




SW-900 


Leibovitzjs L-15 (10% FBS) 




SK-MES-1 


DMEM (10% FBS) 


adenosquamous 


NCI-H596 


RPMI-1640 (10% FBS) 
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ffl Semiqniinti tative RT-PPR analy cj. 

IbtalRNA was extnicted from cultured celk and clinicil tissues using TMzolreagent(L^^ 
Itchnologies. Inc.) according to the manufactorcr's protocol. Extracted RNAs and normal 
hmnan tissue poly(A) RNAs were treated with DNase I (Nippon Gene) and reven«Mranscribed 
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using o]igo(dT) primer and SnperScript n reverse transcriptase (fiaidtrogen). Semiquantitative 
RT-PCR experiments were carried out with the following synthedzed gene-specific primers or 
with beta-actin (ACTB)-specific primers as an internal control: 
KOCl, 5'-TAAATGGCTrCAGGAGACTTCAG-3' (SEQ.ID.N0.7) and 
5 5*-GGTTTTAAArGCAGCTCCTATGTG-3'(SEQJDJ<0.8); 
KIFll, 5*-CTOAACAGTGGGTATCTTCCTTA.3* (SEQJDJNTO^) and 

3'-GArGGCTCTTOACTTAOAGGTTC-3' (SEQJDD JfO.10); 
NMU,5*-TGAAGAGATTCAGAGTGGACGA-3* (SEQ.IDJJO.il) and 

5'-ACTGAGAACATrGACAACACAGG-3' (SEQJD2J0.12); 
10 NMUIR, 5'-AAGAGGGACAGGGACAAGTAGT-3' (SEQ JD JJ0.13) and 

5'-ArGCCACTGTTACTGCTTCAG-3* (SEQJDJ^0.14): 
NMU2R, 5'- GGCTCTTACAACTCArOTACCCA-S' (SEQ JD j^O.lS) and 

5'-T0ATACAGAGACATGAAOTGAGCA-3'(SEQJDJNO.16); 
GHSRla, 5'-TGGTGTTTGCCTTCATCCT-3* (SEQJD JfO.lT) and 
15 5'-GAATCCCAGAAGTCTGAACA-3'(SEQJDJ^0.18); 
GHSRlb, 5*-ACGGTCCTCTACAGTCTCA-3' (SEQ JD Jq0.19) and 

5'-CACAGGGAGAGGATAGGA-3'(SEQJDJJO.20); 
NTSRl,5'-AGTGGGCTCAGAGTCTAGCAAAT-3'(SEQJD2J0.21)and . 

5*-TATraAGAGArACACGGGQTTTG-3'(SEQJDJI0.22); 
20 GHRL, S'-TGAGCCCTGAACACCAGAGA0-3' (SEQ JD K0.23) and 

5'-AAAGCCAGATGAGCGCTTCTA-3' (SEQ.ID.N0.24); 
NTS. 5'-TCTTCAGCATGATGTGTrGTGT-3' (SEQ.ID J»I0.25) and 

S'-TGAGAGATTCATGAGGAAGTCTTG-S' (SEQJD.N0.26); 
ACTB, 5'-GAGGTGArAGCATTGCnTrCG-3' (SEQJDJN0.27) and 
25 5*-CAAGTCAGTGTACAGGTAAGC-3' (SEQJDJfO.28). 

PGR reactions were optimized for the number of cycles to ensure {ffodnct intensity within die 
logariQunic phase amplification. 

<4) Northem-blot analyds 
Human muhiple-tissue blots (BD Biosciences Clontech) were hybridized with ^-htbded 
80 PGR products of KOCl. KIFll and 6HSR1. cDNAprobes.pf KOCl.KIFll andNMU woe 
prepared by RT-PCR using primers similarly as above. Prehybridization, hybridization, and 
washing were poformed according to the supplier's recommendations. The blots were 
autraadiographed with intensifying HAS screens (BIO-RAD) at room temperature (RT) fox 30 
to 168 hours. 

86 f5> RNA interference assay 
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To prepare plasmid vector expressing short interfering RNA (siRNA), we amplified the 
genomic fragment of HIRNA gene containing its promoter region by PCR using a set of 
primers, 5'-TGGTAGCCAAGTGCAGGTTATA-3' (SEQ ID No: 47), and 
5'. CCAAAGGGTTTCTGCAGTTTCA.3' (SEQ ID No: 48) and hmnan placental DNA as a 
template. The product was purified and cloned into pCR2.0 plasmid vector using a TA cloning 
kit according to the sappUer's protocol (Mvitrogen). The Bamm and Xhol fragment 
containing HlRlfA was into pcDNA3.1(+) between nucleotides 56 and 1257. and the fragment 
was amplified by PCR uang 

5'-TGCGGATCCAGAGCAGArTGTACTGAGAGT.3' (SEQ ID No: 49) and 
5'- CTCTArCTCOAGTOAGGCGGAAAGAACCA.3' (SEQ ID No: 50), 
The Hgated DNA became the template for PCR amplification wifli primers, 

5'. TrrAAGCTTGXAGACCATTTrTGGAAAAAAAAAAAAAAAAAAAAAAC-3' (SEQ 

ID No: 51) and 

5'-TrTAAGCTTGAAGACATGGGAAAGAGTGG'rcTCA-3' (SEQ ID No: 52). 
The product was digested with Hindm. and subsequently self-ligated to produce psiH 
1BX3.0 vector plasmid having a nucleotide sequence shown in SEQ ID NO: 53. 
The DNA flagment encoding siRNA was inserted into the GAP at nucleotide 489-492 




**««wiumuuiiVAUOiAOTGGGCCArCGCCCTGArAGACGGTrm^ 

GGAGTCTACGTKnTIAArAGTGGACKTroiTCCAAACTS^^ 
CGGTCTOTCmTGAm^^ 

GArmACAAAAAI^CGCXJAArTAAmTOTGOAAraTS 
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GTCCCCAGGCIU:ca^GCAGGCAGAAGTVyTCCAAAGamK:A10X::AA^^ 
GGTCroOAAAGTCarAGOCTCCCCAOGAGGCAOAAGTATGCAA^ 
GTCAGCAACX:ATAGTCCCGCCCCTAACnt;CGCCCArCCCGCCCCTA^ 
CrCAmnXXGCCX:CATGGCTGACTA AllirilllA TITAro^^ 

CCTCTOAGCTAirCCAGAAGTAGTGAGGAGGCTTITITGGAGGCXTAGGCTm 

CTCCC^GGAGCTTOTATATCCAITrrCGGArCTOATCAAGAGAC^ 

ATGAITGAACAAGAKKjAITGCACGCAGGTTCTTOGGCCGCTrGGGTGOAGAGGC^ 
CTATGACTGGGCACAACAGACAATCGGClXKnrcTC 

AGGGGCGroCGGTlUlTnitSTCAAOACCGACCTXTIXrGGTGCCCTGAA^ 

aJAGGCAGCGC»GCIATCGTGGCrcGCCACGACXKSGCGTTCCmK:GCA 

OTTGTCACntSAAGCGGGAAGGGACrcGCTGCTArTGGGCGAAGTGCCGGG^ 

IGTCATCrCACCTrGCTCCrGCCGAGAAAGTArCCArCArGGCTGArcCAATGOTO 

AIACGCTKUTCCGGClACCTGCCCArrCGACCACCAAGCGAAAC^ 

CGTACTtXGATGGAAGCaJGTClTGTOJAIXIAGGAroAKnGGAOGAAOAGCA^ 

CXKXSCCAGCCXSAACTGTrcGCCAGGCTCAAGGCGCGCAKKIC^ 

GTGACXX:ArGGCaArGCCIXKnTtHXGAArArC>m}GTTO 

ATCOACTGTXKKXGGCrGGGTGTGGCOGACCGCrATCAGGACATAGCGTTGGCm 

TATIXKrrGAAGAGCTIXKJCGGaSAAreGGCnXSACCGCnTCCrCGTGCT^ 

CTrCCGmCGCAGeGCATCGCCn^CTATCGCCnTCrrOACGAGTTCTTC^ 

GGG0TrCGAAATGACCGACCAAGCGACGCCC:AACCroCX:A3CACaAOiM^^ 

GCCGIXlTCTATOAAAGGTrGGGCTrCGGAAIXXiTTTTCCXKJGAC^ 

CCAGCGCGGGGAICrcArGCTGGAGTTCTrCGCCCACCCXIAACTTOT^^ 

TGGTIACAAAlAAAGOVArAGCATCACAAATITCACAAAI^^ 

XAGTroTGGTTTGTOIAAACTCArcAAroTATCT^^ 

mOAGCITGGCGlAArCAItSGTCArAGCroTTTCCnXjTCTCAAArTC 

CACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTOGGGTGCCnAATGAGTGAGClA 

ACTCACAITMTroaJTTGCGCTCACnGCCCGCTITCCAGTX^ 

TCCAITAATGAi«m:GGCCAACGCGCGGGGAOAGGCGGTTnKXjlArTC 

TCCrCGCntilACTGACTaKn'GCGCTaKSTaSTKXJ^^ 

AAAGGCGGTAAIACGGTTAnXAC^GAArcAGGGGATAACGCAGGAAAGAACAro 

AAAGGCX^OGAAAAGGCCAGGAACCGTAAAAAGGCXXKrGTrGCroGCGTTITTCCATAGGC 

TaXKXXXrcroACGAGCATCACAAAAATCGACGCrCAAGTCAGAGGTGGCGAAAC^^ 

AGGACrAIAAAGAIACCAGGCGTITCCCCCTCGAAGCrcCCTCGTGCGCT(nx:CTO 

0CCTGCCGCITA(XGGArACCTGTCCGCCTTrCTCanTaXX3AAGCGTGGC^ 

GCTCACGCTOTAGGTVVrCTCAGTTCGGTGTAGGTCGTiaxnXX^ 

GAACCCCCOSTTCAGCCCGACCGCTOCGCCriVCTCCGGTAACTATCGTCrro 

GGTAAGACACXSACrTArCOCrACTXiGCAGCAGCCACTGGXfW^CAGGya^^ 

TAromOOCGOTGCTACAGAGTTXJmjAAGTGGTGGCCTAACTACGGCTACACnAG^^ 

AGTATITCGTVarrGCGCTCTGCTGAAGCCAGTTACCTrCGGAAAAAGAGTTGGTAGCl^ 

GATCOJGCAAACAAACCACCGCTGGTAGCGGTITITTTGTrTGC^ 

AGAAAAAAAGGATCTCAAGAAGArCCTTTOArCTTmn^ 

CGAAAACTCACGTIAAGGGAITITGGTCAn3AGAn>m:AAAAAGG>M^^ 

TTIAAAnAAAAATCAAGTTrTAAATCAArciAAAGlVa^^ 

TA(X:AATOClTAA3X:AGTGAGGCAarrArCTCAGa3AI^ 

CCTOACTCCC(XJTCGTXnAGATi\ACTACGATACGGGAGGGCTrAa:ArCTGG^ 

GCAATGATACCGCGAGACCCACGCTCACCGGCrcCAGAITrArCAGCAAIAAACCAGCCAGC 

OKJAAGGGCCGAGCGCAGAAGTGGTCCTGCAACITIATCCGCOCCArCCAGTCT^^ 

GTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTIAArAGTITGCGCAACmTGT^^ 

GCTACAGGCATCGTGGTGTCACGCTOiTCGTmKSTAroGCrrCA^^ 

CGArCAAGGCGAGTTAC^aPGArCCXX:CAroTrGTGCAAAAAAGCGGTr^ 

TCCGATOlTTOTCAGAAGTAAaTTCGCrGCAGTGriATCACTCAK^ 

TAATTClCTIACroTCArGCCATCCGlAAGAKKriTr^^ 
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GTCArrCTGAGAAIAGTOTAI^GGCGACCGAGriGCTCITOCCCGGCGTCA^ 

TACCGCGCCACATAGCAGAAClTIAAAAOTOCTCArCATTGGAAAAC^ 

AACnCTCAAGGATClTACCGCTGTTO 

TCCCXKrAAAAAAGGGAArAAGGGCGACACGGAAATGTroAATACTCArACT 
AAIATlMTGAAGCATTTArCAGGGTTAlTXniCTCAroA^^ 

AAAAAIAAACAAATAGGGGTTO0GCGCACArrrCXXXX3AAAAGTCCCACCTCA 



Using 30(11 of lipofectamine 2000 (Invilrogen). lOfig of siRNA-expression vector were 
transfected into NSCLC ceU lines, A549 and LC319, both endogenously over-expressing KOCl. 
KIFll, NMU, GHSRlb. and NTSRl. Mcae than 90% of the transfected cells expressed the 
synthetic siRNAs, and endogenous expression of target genes (HFU, GHSR. or NTSRl) in 
these cells was effectively suppressed. The transfected ceQs were cultured for five days in the 
presence of appropriate concentrations of geneticin (G418), and Iben. cbU niimbers and viabiKty 
were measured by Girtnsa staining and triplicate MTT assays. The target sequences of the 
synftetic oUgonucleotides for RNAl were as foUows: control 1 (EGFP: enhanced green 
fluorescent protein (GFP) gene, a mutant of Aequorea victoria GFP), 

5'-GAAGCAGCACGACTTCTrc-3' (SEQJDH0.29): control 2 (Luciferase: Photinns pyralis 
Inciferase gene). 5'-CGTACGCGGAATACTTCOA.3' (SEQJDJ^O JO); control 3 (Scramble: 
chloroplast Euglena gracilis gene coding for 5S and 16S rRNAs), 
5'-OCGCGCTTTGTAGGArTCG-3' (SEQ.1DJ^0.31); 
siRNA-HFlM (#1), 5'-GTTAGTGTACGAACTGGAG-3' (SEQ.ID J^O.32); 
siRNA-KIFll-2 (#2), 5'-GTGTCTCTGTTGGAGATCT-3* (SEQ JD.N0.33); ' 
siRNA-KIFll.3 (#3).5'-GAAGGCAGTTGACCAACAC-3' (SEQJDJ^034); 
siRNA.KIFll-4 (#4), 5*-GAGACTGAACAGAGATGTG-3' (SEQ JDJ^O.35); ; 
siRNA-KIFll-5 (#5), S'-GCCAATGTTGTGAGGCTTC-S' (SEQJDJ^O 36); 
siRNA-GHSR-1 (si-GHSR-1). 5'-CCTCTACCTCTCCAGCATG-3' (SEQJd!n037); 
siRNA-GHSR-2 (si-GHSR-2). 5'-GCTGGTCATCTTCGTCATC-3' (SEQ.ID.N0.38); 
si-RNA-NTSRI-l (5i-NTSRl-l),5'-GTTCATCAGCGCCArCTGG-3' (SEQ.ID.N0.39); 
8i-RNA-NTSR1.2 (si-NTSRl-2), 5*-GGTCGTCATACAGGTCAAC-3' (SEQ JD JIO.40). 

The oligonucleoades used for these siRNAs are shown below. Each constructs were prepared 
by cloning the foUowing double-stranded oHgonucleotide into the Bbsl site in the psiHlBX3.0 
vector. The corresponding nucleotide position relative to the KIFll, GHSRlb, and NTSRl 
nucleic acid sequence of SEQ ID NOs:l, 3 and 5 are Usted for each oUgonudeotide sequence. 
Each oUgonucleotide is a combiaation of a soise nucleotide sequence and an antisease 
nucleotide sequence of the target sequence of KIFll, GHSRlb, and NTSRl. The nucleotide 
sequences of the hairpin loop structure of each siRNAs are also shown beflow. . (endonndease 
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recognition sites are eliminated from each hairpin loop structure sequence). 

KIFll sil 288-306 (for the target sequence of gttagtgtacgaactggag/SEQ ID NO:32) 
(insert F) Tccc gttagtgtacgaactggag ttcaagaga cIccagttcglacactaac^EQ ID Np:54 
(insert R) Aaaa gttagtgtacgaactggag tctcttgaa ctccagttcgtacactaac/SEQ ID NO:55 
(hairpin) gttagtgtacgaactggag ttcaagaga ctccagttcgtacactaac/SEQ ID NO:56 
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KIFll .si2 612-630 (for the target sequence of gtgtctctgt tggagatct/ SEQ ID NO:33) 
(msert F) Tccc gtgtctctgt tggagatct ttcaagaga agatctccaacagagacac«EQ ID NO:57 
(insert R) Aaaa gtgtctctgt tggagatct tctcttgaa agatctccaacagjigacac«EQ ID NO:58 
10 (hairpin) gtgtctctgt tggagatct ttcaagaga agatctccaacagagacac/SEQ ID NO:59 
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HFIl 813 1700-1718 Qfor the target sequence of gaaggcagtt gaccaacac/ SEQ ID NO:34) 
(insert P) Tccc gaaggcagtt gaccaacac ttcaagaga gtgttggtcaactgccttc/SEQ ID NO:60 
(insert R) Aaaa gaaggcagtt gaccaacac tctcttgaa gtgttggtcaactgcctlc«EQ ID N0:61 
(haupin) gaaggcagtt gaccaacac ttcaagaga gtgttggtcaactgccttdSEQ ID NO:62 

KIFll .si4 2580-2598 (for the taiget sequence of gagactgaac agagatgtg/ SEQ ID NO:35) 
(msert F) Tccc gagactgaac agagatgtg ttcaagaga cacatctctgttcagtctc/SEQ ID NO:63 
(insert R) Aaaa gagactgaac agagatgtg tctcttgaa cacatctctgttcagtctc/SEQ ID NO:64 
(haiipin) gagactgaac agagatgtg ttcaagaga cacatctctgttcaglctc/SEQ ID NO:65 

KIFll si5 2695-2713 (for the target sequence of gccaatgtlg tgaggcltc/ SEQ ID NO:36) 
(msert F) Tccc gccaatgttg tgaggcttc ttcaagaga gaagcclcacaacattggc/SEQ ID NO:'66 • 
(insert R) Aaaa gccaatgttg tgaggcttc tctcttgaa gaagcctcacaacattggc/SEQ ID NO:67 
(haiipm) gccaatgttg tgaggcttc ttcaagaga gaagcctcacaacattggc/SEQ ID NO:68 

OHSRlb sil 237-255 (for the target sequence of cctctacrtg tccagcatg/ SEQ ID NO:37) • 
(msert F) Tccc cctctacctg tccagcatg ttcaagaga catgctggacaggtagagg/SEQ ID NO':69 
(msert R) Aaaa cctctacctg tccagcatg tctcttgaa catgctggacaggtagagg^EQ ID N0:70 
.(hairpin) cctctacctg tccagcatg ttcaagaga catgctggacaggtagagg/SEQ ID N0:71 

GHSRlb si2 483-501 (for the target sequence of gctggtcatc ttcgtcatc/ SEQ ID NO:38) • 
(msert F) Tccc gctggtcatc ttcgtcatc ttcaagaga gatgacgaagatgaccagdSEQ ID NO:72 • 
(msert R) Aaaa gctggtcatc ttcgtcatc tctcttgaa gatgacgaagatgaccagc/SEQ ID NO:73 
(hairpin) gctggtcatc ttcgtcatc ttcaagaga gatgacgaagatgaccagc«EQ ID NO:74 



62 



NTSRl sil 933-951 (for the target sequence of gttcatcagc gccatctgg/ SEQ ID NO:39) 
(insert F) Tccc gttcatcagc gccatctgg ttcaagaga ccagatggcgctgatgaac/SEQ ID NO:75 
(insert R)Aaaa gttcatcagc gccatctgg tctcttgaa ccagatggcgctgatgaac/SEQ ID NO:76 
5 (haixpin) gttcatcagc gccatctgg ttcaagaga ccagatggcgctgatgaac/SEQ ID NO:77 

NTSRl si2 1074-1092 (for tbe target sequence of ggtcgtcata caggtcaac/ SEQ ID NO:40) 
(insert F) Tccc ggtcgtcata caggtcaac ttcaagaga gttgacctgtatgacgacc/SEQ ID NO:78 
(insert R) Aaaa ggtcgtcata caggtcaac tctcttgaa gttgacctgtatgacgacc/SEQ ID NO:79 
10 (haiipin) ggtcgtcata caggtcaac ttcaagaga gttgacctgtatgacgacc/SEQ ID NO:80 

Tb validate RNAi sj^stem of the present invention, individual control siRNAs (EGFP, 
Luciferase, and Scramble) were initially confirmed using semiquantitative RT-PCR to decrease 
the expression of the coiresponding target genes that had been transiently transfected into 
15 COS-7 cells. Down-regutotion ofKIFll,GHSRlb, and NTSRl expression by their re^ 

SiRNAs (si-KIFll-1. 5i-KIF11.2, si-KIFll-S, si.KIFll.4. si-KIFll-S, si-GHSR-l, si-NTSRl-l, 
and 5i-NTSRl-2), but not by controls, was confirmed with semiquantitative RT-PCR in the cell 
lines used for this assay. 

(f) rn-tmrniinn preciDitaion and MALDI-TOF mass spectrometrv 

20 Human lung cancer cell line LC3 1 9 cells were Iransfected with bilateral-tagged 

pCAGGS-n3FH (NH2-terminal FLAG^ COOH-terminal HA).K0C1 expression vector or 
empty vector (mock transfection). Cells were extracted in IP-buffer (0.5% NP-40, 50 mM 
IHs-HCl, 150 mM NaCl, and protease inhibitor) for 30 min on ice. Extracts were centrifiiged 
at 14,000 rpm for 15 min, and supematants were subjected to inununoprecipitation u^g 

25 anti-Flag M2 agarose and anti-HA beads (Sigma-Aldrich) for 1-2 hours. The beads were * 
washed six times with IP-buffer, and protein was duted by boiling the beads in Laemmli 
sample buffer after removing the final wash fraction. The eluted protein was resolved by 
SDS-PAGB and stained with sUver staining. A 120 kDa-band was extracted by gel extraction, 
and used for nmss spectromelric sequencing using MALDI-TOF mass spectrometry. This 

30' analysis identified XIFll as the 120 kDa product. 

To confirm the interaction between KOCl and HFll, A549 cells were transiently 
co-transfected with Flag-tagged KIFll and myc-tagged KOCl and the cells were 
immunoprecipitated with anti-Flag M2 agarose. Subsequenfly, the ceUs were immunoblotted 
with anti-myc antibody (9E10; Santa Cruz). Next, using the same combination of vectors and 

35 cells, the cells were immunoprecipitated with anti-myc agarose (SIGMA) and inununoblotted 
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with anti-Flag M2 antibody. 

Tb further conHim this interaction, A549 cells were transiently co-transfected with 
Flag-tagged KIFll and myc-taggedKOCl. and co-localization of FTTC-labeledKIFIl and 
rhodamine-labeled KOCl mainly in the cytophism was detected by inununocytochemical 
staining using FTTQ-hibeled antl-FLAG antibody and ihodamine-labeled anti-myc antibody, as 
described below. - ' - 

(7) Imninno cvtochemiglry 

A549 cells grown on coversUps were cultured for 24 hours after passage, and were 
co-transfected with Flag-tagged KIFll and myc-tagged KOCl. After 24-hours incubation, the 
cdhs were fixed with acetone/methanol (1:1) for 5 min on ice, blocked in CAS BLOCK 
(ZYMED) for 7 min at RT, and then incubated with rabbit anti-Flag polyclonal antibody 
(SIGMA) for 1 hour a^KT. The fixed cells were washed 3 times with PBS. reacted wifli 
anti-rabbU IgG-FTTC for 1 hour at RT. Then the ceUs were blocked again, and incubated with 
anti-myc antibody (9E10; Santa Cruz) for 1 hour at RT. FmaDy anti-mouse IgGrihodamin was 
applied to the cells for 1 hour at RT. The cells were viewed on a Leica TCS.SP2-A0BS 
confocal microscope. 

f8) Ligand-receptor binding assay 

To identify direct binding of NMU-25 to its candidate receptors. GHSRl a, GHSRlb and 
NTSRl. the following experiments were performed. The entire codingzegion of each receptor 
gene was amplified by RT-PCR using primers 

GHSRIa (5'-GGAATTCCATGTGGAACGCGACGCCCAGCGAA-3' (SEQ.IDJ^0.41) and 
5'.<XK:GGArcCGCGTGTATTAArACTAGATTCTCTCCAGGCC:3'(SEQaDJ<0.42)), 
GHSRlb (5'-GGAATTCCATGTGGAAC0CGACGCCCAGCGAA.3' (SEQJDJ^0.43) and 

5'-CGCGGATCCGCGGAGAGAAGGGAGAAGGCACAGGGA.3' (SEQ JD J>10.44)). and 
NTSRl (5'-GGAATTCCATGCGCCTCAACAGCTCCGCGCCGGGAA-3*(SEQJDJ^0.45) 
and 5'-CGCGGATCCGCGGTACAGCGTCTCGCGGGTGGCATTGCT-3' (SEQJDJ^O.46)). 
The products were digested with £fcoRl and BamHl and cloned into appropriate sites of 
P3XFLAG-CMV10 vector (Sigma-Aldiich Co.). COS-? cells were transfected with GHSRlb 
or NTSRl expression plasmids using FuGENE6, as described above. Thmsfected COS-7 cells 
were cultured witii 0.5 rhodamine-labeled NMU-25 p^tide (NMU-25-thodamine: Phoenix 
Pharmaceuticals. Inc.) for 12 hours, washed five times in PBS(-), and fixed in 4% 
paraformaldehyde solution for 60 min at room temperature. Then tiie cells were incubated 
witii antibodies to FLAG-tagged GHSRIa, GHSRlb, or NTSRl proteins (Sigma-Aldrich Co.). ' 
stained with a goat anti-monse secondary antibody conjugated to FTTC (Cappel) and viewed 
mider laser-confocal microscopy (TCS SP2 AOBS: Ldca Microsystems). In addition, three 
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different negative controls were prepared for this assay: 1) non-lransfecled COS-7 cells withont 
addition of NMU-25-ihodanune; 2) non-lransfected COS-7 ceDs treated with 
NMU-25Thodanune: and 3) COS-? cells transfected with GHSRla. GHSRl. or mSRl 
withontNMU.25-ihodanune. COS-7 ceUs transfected with a known NMU receptor 
(NMUIR) served as a positive control for the assay. 

Tb confirm the binding of NMU.25 to the candidate nxeptors. flow-cytometric analysis was 
performed using the same series of COS-7 ceUs. Specffically. COS-7 cells were plated at a 
density of 1 X 105 ceDs/lOO-mm dish and transfected with either GHSRlb NTSRl or 

NMUlR«cpression vectors;24honrsafterlransfection.cells wereincubated withOS 
NMU.25-riiodamine for 12 hours, washed, tiypsinized. collected in PBS, and washed once 

moreinPBS. pqpuMon of cells binding to rhodamin.>.tobeledN1^.25 was delennincd 
byflowcytcMnetry. 

\ • • ... ■ ■ 

Results 

f n Identification of KTP1 1 a s a protein mtPractin^ witt. y npi 

LC319 cells transfected with nSFH-pCAOGS-KOCl vector were e^ttracted and 
nnmunoprecipitated with anti-Flag M2 monoclonal antibody, and subsequently 
immunopredpitated with anti-HAmonoclonal antibody. He protein cwnpbx including " 
KOCl was stained with silver staining on SDS-PAGEgeL A120kDabandfliatwasabsentin 
mock transfection was extracted and determined to be KIFll (NM_004523:SEQ.lDJTO.l) by 
Mass spectrometric sequencing. (Fig, 1). 

(2) Confirmation of interactin n between KQCl and KTFt I 

The A549 cells co-transfected with Flag-tagged KIFll and myc-tagged KOCi. the cells 
tiansfected with either KIFll or KOCl. and the non-trahsfected cells were immunoprecipitated 
wthanti.FlagM2agaroseandsubseqnentlyimmm»oblottedwithanti-myc antibody In 
contrast, the same series of A549 cdls were immunoprecipitated with anti-myc agarose and 
mmiunoblotted with anti-Flag M2 antibody. A single band was found only when both 
constructs were co-Hansfected (Fig. 2a). Lnmunocytochemistry showed that FLAG-tagged 
FITC-labeled KIFll co-localized in cytoplasm of A549 with myc-tagged rhomamin^labeled 
.80 KOCl (Fig. 2b). 

C3) KIFll ex pression in NfiCir 
Validation of KIFll expression was performed in primary NSCLCs (clinical samples) and 
. hmgcancerceniines. Increased KIFll expression was confirmed in 12 of 16 NSCLC cases 
(5of 8ADCsandin7of 8SCC8(Fig.3). In addition, up-regulation of KIFll wereobserved 
ml4ofthel5NSCLCcelllines(Fig.3). He expression pattern of KIFll inNSCLCswas 
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significantly concordant witb that of KOCl . 

(4) KTFl 1 expression in nonnal hmwATi Hj ^y^w^ 

NorthcTD blotting with KlFl 1 cDNA as a probe idimtified 4^- and 5^kb tianscripts as very 
weak bands, only seen in placenta, testis, and bone marrow, among the 23 nonnal human 
tissues examined. The expression pattern of KIFll in normal human tissues was significantly 
correlated witb diat of KOCl (Fig. 4). 



(5) Inhibition of p rowth of NSCLC cells bv siRNA ag ainst KTP1 1 

Transfection of either siRNA plasmids for KIFl 1 into A549 (Fig. 5a) or LC319 (data not 
shown) ceUs suppressed mRNA expression of the KIFll in comparison to cells containing any 
10 oftheftreeconlrdsiRNAsandmocktransfection. Ii accordance wia the reduced mRNA 
expression, A549 and LC319 cells dibwed significant decreases in ceU viability and colony 
numbers measured by to" (Fig. 5b) a^ colony-formation assays (data not shown). 

(6) Screening of candidate le ceptrars for NMU in WSPTjP 

Two known NMU receptors, NMUIR (FM3/GPR66) and NMU2R (FM4) play important ' 
15 roles in energy homeostasis(Fujii, R. et al. "Identification of neuromedin U as the cognate 
ligand of the orphan G proton-coupled receptor FM-3." J. Biol. Chcm. 275:'21068-21074 
(2000); Howard, A J>. et aL "Identification of receptors for neuromedin U and its role in 
feeding." Nature 406: 70-74 (2000); Ftoes, S. et aL "Qoning and characterization of murine 
neuromedm U receptors." Peptides 23: 1607-1615 (2002)). NMUIR is present in many 
20 peripheral human tissues (Fnju, R. et aL "Identification of neuromedin U as the cognate Hgand 
of the wphan G protein-coupled receptor FM-3." J. BioL Chan. 275: 21068-21074 (2000); 
Howard, A.D. et al. "Identification of receptors for neuromedin U and its role in' feeding." 
Nature 406: 70-74 (2000); Funes, S. et al. "Cloning and characterization of murine neuromedin 
U leceptors." Peptides 23: 1607-1615 (2002)). but NMU2R is located only in brain. To 
25 investigate whether NMUIR and NMU2R genes were expressed in NSCLCs. expression of 
these NMU receptors were analyzed in nonnal human brain and lung, in NSCLC ceU lines, and 
in clinical tissues by semiquantitative RT-PCR experiments. Neither NMUlR nor NMU2R 
expression was detected in any of die ceH lines or clinical samples examined, altiiough NMUIR 
... was expressed in lung and NMU2R in brain (data now shown), suggesting tiiat NMU could be 
80 mediating growtii of lung-cancer cells through interaction with other receptor(s). 

Since NMU2R and NMUIR were originally isolated as homologues of known neuropeptide 
GPCRs, unidentified NMU receptor(s) were speculated to be members of tiie same family that 
would show some degree of homology to NMU1R/NMU2R. Hence, candidate NMU 
receptors were searched using the BLAST program. The results and flidr high expression 
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levels in NSCLCs in the expression profile data of the present inventors indicated GHSRlb 
(NM_004122:SEQ ID NOs: 3 and 4) and NTSRl (NM_002531;SEQ ID NOs: 5 and 6) to be 
good candidates. GHSR has two transcripts, types la and lb. The foil-length human type la 
cDNA encodes a predicted polypeptide of 366 amino adds with seven transmembrane domains, 
6 a typical feature of G protein-coupled receptors. A single intron divides its op«» reading 
frame into two exons oicoding transmembrane domains 1-5 and 6-7, thus placing the OHSRla 
into the intron-containing class of GPCRs. Type lb is a nm-spliced mRNA variant 
transcribed from a single exon that encodes a polypeptide of 289 amino acids wift five 
transmembrane domains. The semiquantitative RT-PCR analysis using specific primers for 
10 each variant indicated that GHSRla was not expressed in NSCLCs. On the other hand, 
GHSRlb and NTSRl were expressed at a relatively high level in some NSCLC cell lines, but 
not at all in nonnal lung (Kg. 7). The GHSRlb product has 46% homology to NMUIR, and 
NTSRl encodes 418 amino acids with 47% homology to NMUIR. 

en IdaitificaHon of candidat e recentnrn for NMII in NSPf r- 

16 To confirm direct interaction between NMU and GHSRlb/NTSRl. COS-7 cells were 

transiently transfected with plasmids designed to express FLAG-tagged GHSRlb w NTSRl, 
and cultured in the presence of rhodamine-labeledNMU-25. Then the localization of 
FLAG-tagged GHSRlb/NTSRl and NMU-25-rhodamine in the cells were examined using 
anli-FLAG antibodies conjugated to FTTC. and found that NMU-25 and either of both receptors 

20 were located together on the cen membrane (Fig. 8a). Co-localization of NMU-25 with these 
receptors was not observed in control assays involving eilha- of die foDowing ligand/cdl 
combinations: I) NMU-25-rhodamine incubated with COS-7 cells that were not. transfected 
with either of the receptor plasmids; 2) non-transfected COS-7 ceUs incubated wi&out 
NMU-25-rhodamine; and 3) COS-7 cells transfected with either of the receptor plasmids. but 

25 incubated without NMU-25.rhodamine. The result was confirmed by flow cytometry, which 
revealed binding of ifaodamine-labded NMU-25 to the surface of COS-7 cells that expressed 
either of die two receptors (Fig. 8b). 

(8) GHSRlb expression in nonnal hiimfin ri!if CT>|»f! 

As the expresaon of GHSRlb in normal human tissues was not precisely reported at the time, 
30 the distribution of GHSRlb was detennined using human muMple tissue Northein-M 

Northern blotting witii GHSRlb cDNA as a probe identified a 0.9-1* transcript as a very weak 
signal band in comparison with a l.I-kb transcript GHSRla, seen in die heart, Kver,.skeletal 
muscle, pancreas, and stomach, among die 23 normal human tissues ecamined (Eg. 9). 

(9) Inhibition of growth of NSCLC bv siRNA «f ».in gt GHSR/NTTSRI 
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Furthermore, the biological significance of the NMU-receptor interaction in pulmonary 
carcinogenesis was examined using plasmids designed to express siRNA against GHSR or 
NTSRl (si-GHSR-1. si-NTSRl-l. and si-NTSRl.2). Wection of either of these plasmids 
mto A549 or LC319 cells suppressed expression of the endogenous receptor in comparison to 
ceUs containiDg any of the three control siRNAs (Fig. lOa). Ih accordance with the reduced 
■ expression of the receptors. A549 and 1X31 9 cells showed significant decreases in cell viaWHty' 
(Fig. 10b) and numbers of colonies (data not shown). These results strongly supported the 
possibility that NMU, by interaction with GHSRlb and NTORl . might play a very signfficant 
lole in development/progression of NSCLC. 

Industrial A j iplicabiKty 

•ae expression of human genes HFll, GHSRlb and NTSRl are markedly etevated in 
non-small ceU lung caicer (NSCIX:) as compared to normal lung tissues. Accordingly, these 
genes may serve as diagnostic markers of NSCLC and the proteins encoded thereby may be 
used in diagnostic assays of NSCLC. 

The present inventors have also shown that the expression of HFl 1, GHSRlb or NTSRl 
promotes ceU growth whereas cell growth is suppressed by smaU interfering RNAs 
correspondingtoKIFll.GHSRlborNTSRl gene. These findings suggest that each of KIFll 
GHSRlb and NTSRl prbteins stimulate oncogenic activity. Thus, each of these oncoproteins ' 
. IS a useful target for the development of anti-cancer pharmaceuticals. For example, agents that 
block the expression of KIFIl, GHSRlb or NTSRl, or prevent its activity may find therapeutic 
utility as anti-cancer agents, particularly anti-cancer agents for the treatment of NSCLC. 
Examples of such agents inchide antisense oHgonucleotides, smaU interfering RNAs and 
ribozymes against the KIFll. GHSRlb or NTSRl gene, and antibodies that recognize iOFll 
GHSRlb or NTSRl polypeptide. ' 

While the invention has been described in detail and wi± reference to specific embodiments 
thereof, it will be apparent to one skiUed in the art that various changes and modifications can ' 
be made therein without departing from the spirit and scope of the invention. 
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What is claimed is: 

1. A method of diagnosing non-smaU ceU lung cancer (NSCLC) or a predisposition to 

developing non-small ceH lung cancer in a subject, comprising determining the expression 
level of a non-small ceU lung cancer-associated gene in a biological sample derived from 
5 the subject, wherein an increase of said expression level compared to a normal control level 
of said gene indicates that said subject snflFers from or is at risk of developing NSCLC 

whereinsaidNSCLC-associatedgeaeisselectedfromihegroupconsistingafKlFll ' • 
GHSRlb.andNTSRl. 

2. The method of claim 1 . wherein said increase is at least 10% greater than said normal control 

10 level. 

3. Themethodofclaim 1. wherein said method furthercomprises detennining the expressi^ 

level of a pluraUty W NSCLC-associated genes. 

4. The method of claim 1 . wherein said expression level is determined by any one method select 

from the group consisting of: 

16 0)<tetectingmRNA of the NSCLC-associated gene; 

(2) detecting protein encoded by the NSCLC-associated gene; and " 

(3) detecting Oe biological activity of protein encoded by the NSCLC-associat<id gene. 

5. The method of claim 1 , wherein said expression level is determined by detecting 

hybridization of an NSCLC-associated gene probe to a gene transcript of said 
20 patient-derived biological sample. 

6. The method of claim 5. wherein said hybridization step is carried out on a DjL array. 

7. The method of claim 1. wherein said biological sample comprises sputum or blood. 

8. ANSCLC reference expression profile, comprising a gene expression pattern of two or more 

genes selected from the group consisting of KEPll, GHSRlb. and NTSRl. 



9. A kit comprising two or more detection nagents which detect the expression 0^ 
genes selected from die group consisting of KIFll, GHSRlb, and NTCRl. 

10. An array comprising two or more polynucleotides which bind to one or more genes selected 
from thp group consisting of KIFll, GHSRlb. and NTSRl. 

11. Amethod of identifying a compound that inhibits the expression level of an 
0 NSCLC-assodated gene, compriang the steps of: 

(1) contacting a test cdl expressing said NSCUT-assodated gene with a test compound; 
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(2) detecting the expression level of said NSCLC-associated gene; and 

(3) detennining the compound that suppresses said expression level compared to a normal 
control level of said gene as an inhibitor of said NSCLC-associated gene 

wherein said NSCLC-associated gene is selected from the group consisting of KIFll, 
GHSRlb,andNTSRl. 

12. The method of claim 11, wherein said test ceD is NSCLC cell. 

1 3. A method of screening for a compound for treating or preventing NSCLC, said method 
comprising the steps of: 

(1) contacting a test compound with a polypeptide selected from the group consisting of 
OPll, GHSRlb, and NTSRl; 

(2) detecting the binding activity between the polypeptide and the test compound; and 

(3) selecting a coinpound Oat binds to the polypq>tide. 

14. A method of screening for a compound for treating or preventing NSCLC, said method 
comprising the steps of: 

(a) contacting a test compound with a polypeptide encoded by a polynucleotide selected 
from the group consisting of KEFl 1 , GHSRl b, and NTSRl ; 

(b) detecting the biological activity of the polypeptide of step (a); and 

(c) selecting a compound that si^resses the biological activity of the polypeptide selected 
from the group consisting of KIFll. GHSRlb, and NTSRl in comparison with Ae 
biological activity detected in the absence of the test compound. 

15. The method of claim 14, wherein said biological activity is cell proliferative: activity. 

16. A method of screening for a compound for treating or preventing NSCLC, said method 
comprising the steps of: 

(1) contacting a test compound with a cell expressing one w more marker genes, wherein 
the one or more marker genes is selected from the group consisting of KIFll, GHSRlb, 
and NTSRl; and 

(2) selecting a compound that reduces the expression level of one or more marker genes 
selected from the group consisting of KIFll, GHSRlb, and NTSRl. 

17. The method of claim 16, wherein said cell is NSCLC cell 

1 8. A method of screening for compound for treating or preventing NSCLC, said method 
comprising the steps of: 

(1) contacting a test compound with a ceD into which a vector comprising the 



Copy provided by USPTO from the IFW Image Database on 01/12A2005 



70 



transcriptional regiilatory region of one or more marlcer genes and a reporter gene that 
is expressed under the control of the transcriptional regulatory region has been 
introduced, wherein the one or more marker genes are selected from the group 
consisting of KBFll, GHSRlb, and NTSRl; 
5 (2) measuring the actiWty of said reporter gene; and 

(3) selecting a compound Aat reduces the expression level of said reporter gene, as 
compared to a controL 

19. A method of screening for a compound for treating or preventing NSCLC, said mefliod 
comprising the steps of: 

ID (1) contacting a KIFI 1 polypeptide or functional eqmvalent tibereof with KOCl in ^ 
presence of a test compound; 
(2) detecting the ^nding between the polypeptide and KOCl; and 
<3) selecting the test compound that inhibits the buiding between the polypeptide and 
KOCL 

* 15 20. A method of screening for a compound for treating or preventing NSCLC, said method 
compriang the steps of : 

(1) contacting a OHSRlb or NTSRl polypeptide, or functional equivalent th^eof with 
NMU in the existence of a test compound; 

(2) detecting tiie binding between the polypeptide and NMU; and 

20 (3) selecting the test compound tiiat inhibits the binding between the polypeptide and 
NMU. 

21. The method of claim 20, wherein the polypeptide is expressed on the surface of a living 
ceU. 

22. The method of claim 21, wherein the binding between the polypeptide and NMU is detected 
25 by any one method select from tiie group consisting of: 

(1) detecting tiiexoncentration of calcium or cAMP in the cell; 

(2) detecting die activation of the polypeptide; - 

(3) detecting the interaction between the polypeptide and G-protein; 

(4) detecting the activation of phosphoUpase C or its down stream pathway; 

80 (5) detecting the activation of protein kinase cascade leading to activation of several 
kinases includmg Raf, MBK, ERKs» and protein kinase D (PKD); 

(6) detecting (he activation of a member of SrcHbc/Brnx-f amily of tyrosine kinases; 

(7) detecting the activation of a member of the Ras and Rho family, regulation of a member 
of the JNK members of MAP families, or the reorganization of tiie actin cytoskdeton; 



Copy provided by USPTO from the IFW Imaae np»»K w fy* wo<wp 



71 



15 



(8) detecting the activation of any signal complex mediated by the polypeptide activation; 

(9) detecting the change in subceDular localization of the polypeptide including the 
Ugand-induced intemalization/endocytosis of the polypeptide; 

(10) detecting tiie activation of any tnmscription factor downstreiim of the polypeptides or 
5 the activation of dieir downstream geae; and 

(U) detecting cdl proliferation, transformation, or any other oncogenic jAenolype. . 

23. Amethod of treating or preventing NSCLCinasubject comprising administering to said 
subject an antisense composition, said composition comprising a nucleotide sequence 
complementary to a coding sequence of a gene selected from the group consisting of HFll 

10 GHSRlb,andNTSRl. 

24. Amethod of treating or preventing NSCLC in a subject compiisiDg administering to said 
subject an siRNA Composition comprising an siRNA. wherein said composition reduces tiie 
expression of a gene selected fiom the group consisting of KIFll, GHSRlb. and NTCRl. 

25. TTie method of claim 24, wherein flie siRNAis a sense strand comprising the nucleotide " 
sequence selected from the group of SEQ ID NOs: 32. 33. 34. 37. 39. and .40. as the target 

sequence. 

26. The method of claim 25, wherein the siRNAhas the general foimnla 
5'-[A]-[B]-[A']-3' 

wherein [A] is a ribonucleotide sequence coiresponding to a sequence selected from the 
group consisting of SEQ ID NOs: 32, 33. 34. 37, 39, and 40; [B] is a ribonucleotide 
sequence consisting of 3 to 23 nucleotides: and [A'] is aribomicleotide sequence 
complemoitaryjto [A]. 

27. A metiiod for treating or preventing NSCLC in a subject comprising die step of 
administering to said subject a pharmaceutically effective amomit of an antibody or 
fragment thereof tiiat binds to a polypeptide encoded by a gene selected from the gioup 
consisting of KIFll. GSeSRlb. and NTSRI. 

28. Amethod of treating or preventing NSCLC in a subject comprising administering to said 
subject a vaccine comprising a polypeptide encoded by a gene selected from the group 
consisting of KIFll, GHSRlb. and NTSRI or an immmiologicany active fragment of said 

30 polypeptide or a polynucleotide encoding the polypeptide. 

29. A method for treating or preventing NSCLC in a subject, said method comprising tiie step of ' 
admmistering a compound tiiat is obtained by the method according to any one of claim 13 
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to claim 22. 
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30. A double-stranded molecule comprismg a sense strand and an antisense strand, wherein die 
sense strand compfiscs a ribonucleotide sequence corresponding to a KBFll, GHSRlb, or 
NTSRl target sequence, and wherein the antisense strand comprises a ribonucleotide ' 
sequence which is compltsmentaiy to said sense strand, wherein said sense strand and said ' 
antisense strand hybridize to each other to form said double-stranded molecule, and wherein 
said double-stranded molecule, when mirodnced into a ceU expressing a KIFll. GHSRlb, 
« NTSRl gene, inhibits exjoession of said gene. 

31. The double-stranded molecule of claim 30, wherein said KIFll, GHSRlb, or NTSRl target 
sequence comprises at least about 10 contiguous nucleotides from the nucleotide sequences 
sdectediromthegroupofSEQroN08:l,3and5. • • • 

32. The double-stranded molecule of chum 31, wherein said KIFll , GHSRlb. or NTSRl target 
sequence comprises from about 19 to about 25 contiguous nucleotides from the nucleotide 
sequences sek^ted from the group of SEQ ID NOs: 1 , 3 and 5. 

33. The double-stranded molecule of dahn 32, wherein said KIFll. GHSRlb. or NKRl target 
sequence is selected from the group consisting of SEQ ID NOs: 32. 33, 34, 37, 39, and 40. 

34. The double-stramled molecule of claim 30, wherein said double-stranded molecule is a 
single ribonucleotide transcript compriang the sense strand and the antisense strand linked 
via a dngle-stranded ribonucleotide sequence. 

35. Tbe double-stranded molecule of chiim 30. wherein the double-stranded motecule is an 
oUgonucleotide of less than about 100 nucleotides in Iraigth. 

36. The double-stranded molecule of claim 35. wherein the double-stranded molecule is an 
oligonucleotide of less than about 75 nucleotides in length. 

37. Thedouble-slrandedmoleculeofcIaim36.whereinthedoubIe-strandedmoIeculei5an ' • 
25 oligonucleotide of less than about 50 nucleotides in length. 

38. The double-stranded molecule of clahn 37. wherein the double-stranded molecule is an 
oligonucleotide of less than about 25 nucleotides in length. 

39. Tbe double-stranded polynucleotide of claim 38. wherein the double stranded molecule is 
an oligonucleotide of between about 19 and about 25 nucleotides in length. 

80 40, A vectOT encoding the double-slranded molecule of claim 30. 
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41. The vector of claim 40. wherein the vector encodfcs a transcript having a secondary stracture 
and comprises the sense strand and the antisense strand. 

42. -nie vector of claim 41. wherein the transcript further comprises a single-stranded 
ribonucleotide sequence linking said sense strand and said antisense strand. 

6 43. A vector comprising a polynucleotide comprising a combination of a sense strand nudeic 
acid and an andsense stand nucleic acid, wherein said sense strand nucleic acid comprises 
nucleotide sequence selected from the group consisting of SEQ ID NOs: 32. 33. 34 37 39 
and 40. and said antisense strand nucleic acid consists of a sequence complementari to'uie' 
sense strand. 

10 44The vector of claim 43. wherein said polynucleotide has the general formula 
5'-[AMBHA']-3V 

wherein [A] is a nucleotide sequence selected from the group consisting of SEQ ID NOs: 
32. 33. 34. 37. 39. and 40; [B] is a nucleotide sequence consisting of 3 to 23 nucleotides; 
and lA'] is a nucleotide sequence complemmtary to [A]. 

15 45. Acomposition for treating or preventing NSCLC, said composition comprising a 

pharmaceutically effective amount of an antisense polynucleotide against a gene selected 
from the group consisting of KIFll, GHSRlb, and NTSRl. 

46. A composition for treating or preventmg NSCLC. said composition comprising a 
pharmaceuticafly effective amount of an siRNA against a gene selected from the group 

20 consisting of KIFll, GHSRlb, and NlBRl. 

47. The composition of claim 46. wherein the siRNA comprises a sense strand comprising the 
nucleotide sequence of SEQ ID NO: 32 to SEQ ID NO: 40. as the target sequence. 

48. A composition for treating or preventing NSCLC, said composition comprising a 

pharmaceutically effective amomit of an antibody or fragment fliereoffluu binds toa 
polypeptide encoded by a gene selected from tiie group consisting of KBFli; GHSRlb. and 
NTSRl, 

49. A composition for treating or preventing NSCLC. said composition comprising a • 
pharmaceutically effective amomit of flie compound selected by flie method of any one of 
chum 1 3 to claim 22 as an active ingredient, and a pharmaceutically acceptable carrier. 
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ABSTRACT 



X)isclosed are methods for detecting non-small ceU lung cancer (NSCLC) using differentiaUy 
expressed genes KIFll. GHSRlb, and NTSW. Also disclosed are methods of identic 
compounds for treating and preventing NSCLC. based on the interaction between KOCl and 
KIFII, or NMU and GHSRlb or NTSRl. 
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•Three control assays used for this study: **Three control assays used for this study: 

1. C0S-7cells (no receptor) only 1 . COS-7 cells (no receptor) only 

2. No receptor & NMU-25 2. No receptor & NMU-25 

3. GHSR1 b{+)-COS-7 cells only 3. NTSRI (+)-C0S-7 cells only 
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SEQUENCE LISTING 

<110> Nakamura, Yusuke 
Da I go, Yataro 
Nakatsuru, Shuichi 

<120> METHOD FOR DIAGNOSING NON-SMALL CELL LUNG CANCER 

<130> 0N0-PRV0401/US 

<160> 80 

<170> Patentin version 3.1 

<210> 1 

<211> 4908 

<212> DMA 

<213> Homo sapiens 

<220> 

'<221> CDS . 
<222> (141).. (3311) 
<223> ^ 

<400> 1 

acctgogrtgc agtcggtcct ccaggccaog cagcgcccga gagtaccagg gagactccgg 60 • 

cocctgtogg cgccaagocc ctccgccoct cacagcgccc aggtccgcgg ccgggcottg '120 

attttttggo ggggaccgtc atg gog teg cag cca aat teg tot gcg .aag aag 173 
Met Ala Ser Gin Pro Asn Ser Ser Ala Lys Lys 
1 5 10 

aaa gag gag aag ggg aag aac ate cag gtg gtg irtg aga tgc aga cca 221 
Lys 6lu Glu Lys Gly Lys Asn lie Gin Val Val Val Arg Cys Arg Pro 
15 . 20 25 

ttt aat ttg gca gag egg aaa get age gee oat tea ata gta gaa tgt ^ 269 
Phe Asn Leu Ala Glu Arg Lys Ala Ser Ala His Ser He Val Glu Cys 
30 35 40 

gat cot gta cga aaa gaa gtt agt gta cga act gga gga ttg gct gao 317 
Asp Pro Val Arg Lys Glu Val Ser Val. Arg Thr Gly Gly Leu Ala Asp 
45 . 50 55 

aag age tea agg aaa aca tao act ttt gat atg gtg ttt gga gca tct , 365 
Lys Ser Ser Arg Lys Thr Tyr Thr Phe Asp Met Val Phe Gly Ala Ser * 
60 65 70 75 

act aaa cag att gat gtt tao cga agt gtt gtt tgt cca att otg gat 413 
Thr Lys Gin He Asp Val Tyr Arg Ser Val Val Cys Pro lie Leu Asp 

80 85 90 . 

gaa gtt att atg .gge tat aat tgc act ate ttt gcg tat gge caa act 461 
Glu Val He Met Gly Tyr Asn Cys Thr He Phe Ala Tyr Gly Gin Thr 
95 100 105 

gge act jTga aaa act ttt aca atg gaa ggt gaa agg tea ect aat gaa 509 
Gly Thr Gly Lys Thr Phe Thr Met Glu Gly Glu Arg Ser Pro Asn Glu 
no 115 120 

-1/33- 
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gag tat acc tgg gaa gag gat ccc ttg get ggt ata att cca cgt acc 557 
6lu Tyr Thr Trp Glu Glu Asp Pro Leu Ala Gly lie lie Pro Arg Thr 
125 130 135 

ctt cat caa att ttt gag aaa ctt act gat aat ggt act gaa ttt tea 605 
Leu His Gin .lie Phe Glu Lys Leu Thr Asp Asn Gly Thr Glu Phe Ser 
140 145 150 155 

gtc aaa- gtg tot ctg ttg gag ate tat aat .gaa gag ctt ttt gat.«tt - 653 
Val Lys Val Ser Leu Leu Glu lie Tyr Asn Glu Glu Leu Phe Asp Leu • 
.160 165 170 

ctt aat cca tea tet gat gtt tet gag aga eta cag atg ttt gat gat 701 
Leu Asn Pro Ser Ser Asp Val Ser Glu Arg Leu Gin Met Phe Asp Asp 
175 180 185 

ccc cgt aac aag aga gga gtg ata att aaa ggt tta gaa gaa att aca 749 
Pro Arg Asn Lys Arg Gly Val Me lie Lys Gly Leu Glu Glu lie Thr 
.190 195 200 

gta cae aac aag ga$ gaa gtc tat caa att tta gaa aag ggg gca gea . 797 
Val His Asn Lys Asp Glu Val Tyr Gin He Leu Glu Lys Gly Ala Ala 
205 210 215 

aaa agg aca act gea get act ctg atg aat gea tae tet agt cgt tec 845 
Lys Arg Thr Thr Ala Ala Thr Leu Met Asn Ala Tyr Ser Ser Arg Ser 
220 225 230 235 

ml 5*t SJ" J"* S*^ 2?* ®^ ^ eaa act acg att gat 893 
His Ser Val Phe Ser Val Thr lie His Met Lys Glu Thr Thr lie Asp 
240 245 250 

gga gaa gag ctt gtt aaa ate gga aag ttg aac ttg gtt gat ctt gca 941 
Gly Glu Glu Leu Val Lys lie Gly Lys Leu Asn Leu Val Asp Leu Ala 
255 260 265 

l?2 I?" ?^ "^^^ get gtt gat aag aga get egg 

Gly Ser Glu Asn I le Gly Arg Ser Gly Ala Val Asp Lys Arg Ala Arg 
270 275 280 

r^f. !?* S?^ ®*S '^'^ "8 88a agg gto att 1037 

Glu Ala Gly Asn lie Asn Gin Ser Leu Leu Thr Leu Gly Arg Val lie 
285 290 ' 295 

act gco ctt gta gaa aga aca cot oat gtt cot tat cga.gaa tet aaa 1085 
Thr Ala Leu Val Glu Arg Thr Pro Hie Val Pro Tyr Arg Glu Ser Lys ' 
300 305 310 315 

t^.^^^° f*" 8ga ggg cgt aca aga aca tet 1133 

Leu Thr Arg lie Leu Gin Asp Ser Leu Gly Gly Arg Thr Arg Thr Ser 
320 325 330 

ata att gca aca att tet cct gca tet etc aat ctt gag gaa act otg 
lie lie Ala Thr lie Ser Pro Ala Ser Leu Asn Leu Glu Glu Thr Leu 
335 340 345 . 

agt aca ttg gaa tat get cat aga gca aag aac ata ttg aat aag ect 
Ser Thr Leu Glu Tyr Ala His Arg Ala Lys Asn lie Leu Asn Lys Pro 
350 355 360 
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gaa gtg aat cag aaa etc acc aaa aaa get ctt att aag gag tat acg 1277 
Glu Val Asn Gin Lys Leu Thr Lys Lys Ala Leu I le Lys Glu Tyr Thr 
365 370 375 

gag gag ata gaa cgt tta aaa cga gat ctt get gca gcc cgt gag aaa J 325 
Glu Glu lie Glu Arg Leu Lys Arg Asp Leu Ala Ala Ala Arg Gfu Lys 
3B0 . 385 390 395 

aat gga fftg tat att tct gaa gaa aat ttt aga gtc atg agt gga aaa 1373 
Asn Gly Val Tyr Me Ser Glu Glu Asn Phe Arg Val Met Ser Gly Lys 
400 405 410 

tta act gtt caa gaa gag cag att gta gaa ttg att gaa aaa att ggt 1421 
Leu Thr Val Gin Glu Glu Gin lie Val Glu Leu lie Glu Lys lie Gly 
415 420 425 

f?^ S^T f?^ 2Sg gtt aca gag ttg ttt atg gat aat 1469 

Ala Val Glu Glu Glu Leu Asn Arg Val Thr Glu Leu Phe Met Asp Asn 
430 . 435 440 

aaa aat gaa ctt ga? cag tgt aaa tct gac ctg caa aat aaa aca caa 1517 
Lys Asn Glu Leu Asp Gin Cys Lys Ser Asp Leu Gin Asn. Lys Thr Gin 
445 450 455 

gaa ctt gaa acc act caa aaa cat ttg caa gaa act aaa tta caa ctt 1565 
Glu Leu Glu Thr Thr Gin Lys His Leu Gin Glu Thr Lys Leu Gin Leu 
460 465 470 475 

gtt aaa gaa gaa tat ate aca tea get ttg gaa agt act gag gag aaa 1613 
Val Lys Glu Glu Tyr lie Thr Ser Ala Leu Glu Ser Thr Glu Glu Lys 
480 485 490 

ctt cat gat get gcc age aag ctg ctt aac aca gtt gaa gaa act aca * 1661 
Leu His Asp Ala Ala Ser Lys Leu Leu Asn Thr Val Glu Glu Thr Thr 
495 500 505 

aaa gat gta tct ggt etc cat tec aaa ctg gat cgt aag aag gca gtt 1709 
Lys Asp Val Ser Gly Leu His Ser Lys Leu Asp Arg Lys Lys Ala Val ' 
510 515 520 

gac caa cac aat gca gaa get cag gat att ttt ggc aaa aac ctg aat 1757 
Asp Gin His Asn Ala Glu Ala Gin Asp I le Phe Gly Lys Asn Leu Asn 
525 530 535 

agt ctg ttt aat aat atg gaa gaa tta att aag gat ggc age tea aag 1805 
Ser Leu Phe Asn Asn Met Glu Glu Leu I le Lys Asp Gly Ser Ser Lys ' 
540 545 550 555 

caa aag gcc atg eta gaa gta cat aag acc tta ttt ggt aat ctg ctg 1853 
Gin Lys Ala Het Leu Glu Val His Lys Thr Leu Phe Gly Asn Leu Leu 
560 565 570 

tct tec agt gtc tct gca tta gat acc att act aca ffta gca ctt gga 1901 
Ser Ser Ser Val Ser Ala Leu Asp Thr lie Thr Thr Val Ala Leu Gly 
575 580 585 

tct etc aea tct att cea gaa aat gtg tct act eat gtt tct cag att 1949 
Ser Leu Thr Ser He Pro Glu Asn Val Ser Thr His Val Ser Gin Me 
590 595 600 
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ttt aat atg ata eta aaa gaa caa tea tta eoa gca gaa agt aaa act 1997 
Phe Asn Met Me Leu Lys Glu Gin Ser Leu Ala Ala Glu Ser Lys Thr 
605 610 • 615 

• ffta eta oas gaa ttg att aat gta etc aag act gat ctt eta agt tea 2045 
Val Leu «ln Glu Leu I le Asn Vai Leu Lys Thr Asp Leu Leu Ser Ser 
620 625 630 635 

ctg gaa atg att tta tec eca act gtg gtg tct ata ctg aaa ate aat 2093- 
Leu Glu Met lie Leu Ser Pro Thr Val Val Ser lie Leu Lys lie Asn 
640 645 650" 

agt caa ota aag cat att ttc aag act tea ttg aca gtg gee gat aag 2141 
Ser Gin Leu Lys His lie Phe Lys Thr Ser Leu Thr Val Ala Asp Lyi • 
655 . 660 665 

ata gaa pt caa aaa aag gaa eta gat ggc ttt etc agt ata ctg tgt 2189 
lie Glu Asp Gin Lys Lys Glu Leu Asp Gly Phe Leu Ser I le Leu Cys 
670 675 680 

III ?!* S?* f ?^ ?^ S?* ^'^'^ ^ tec ttg gtt gag 2237 

"-eu His Glu Leu Gin Glu Asn Thr lie Cys Ser Leu Val Glu 
685 690 695 

tea caa aag caa tgt gga aae eta act gaa gae ctg aag aca ata aag 2285 
Ser Qln Lys Gin Cys Gly Asn Leu Thr Glu Asp Leu Lys Thr lie Lys 
705 710 715 

cag ace cat tee cag gaa ett' tge aag tta atg aat ctt tgg aca gag 2333 
Gin Thr His Ser Gin Glu Leu Cys Lys Leu Met Asn Leu Trp Thr Glu 
720 725 730 

JJ® 1** f?* tgt gaa aat ata cag aaa cea ctt 2381 

Arg Phe Cys Ala Leu Glu Glu Lys Cys Glu Asn lie Gin Lys Pro Leu 
735 740 . 745 

agt agt gtc cag gaa aat ata cag cag aaa tot aag gat ata gto aae 2429 
Ser Ser Val Gin Glu Asn lie Gin Gin Lys Ser Lys Asp lie Val Asn " 
'50 755 7gQ 

aaa atg act ttt cac agt caa aaa ttt tgt get gat tot gat »c tto 2477 
Lys Met Thr Phe His Ser Gin Lys Phe Cys Ala Asp Ser ^ fly Phi 
'65 770 775 

111 r?f f ^ **** eaa. ggt aca aaa ttg gtt gaa 2525 

Ser Gin Giu Leu Arg Asn Phe Asn Gin Glu Gly Thr Lys Leu Vai Glu 
780 785 790 795 

ft?^ w J*** ?*" «ac ctg gaa aaa ata 2573 

Glu Ser Vai Lys His Ser Asp Lys Leu Asn Gly Asn Leu Glu Lys lie 
800 805 810 

tct caa gag act gaa cag aga tgt gaa tct otg aae aca aga aca gtt 2621 
Ser Gin Glu Thr Glu Gin Arg Cys Glu Ser Leu Asn Thr Arg Thr Si 
815 820 825 

tat ttt tot gaa cag tgg gta tet tec tta aat gaa agg gaa cag gaa 2669 
Tyr Phe Ser Glu Gin Trp Val Ser Ser Leu Asn Glu Arg Glu Gin Glu 
830 835 840 
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ott cac aac tta ttg gag gtt gta ago caa tgt tgt gag get tea- art 2717 
Leu His Asn Leu Leu Glu Val Val Ser Gin ^ cS Gl5 Ala s5 

850 855 

tea gae ate act gag aaa tea gat gga cgt aag gca get cat eae aaa »7ri: 
Ser Asp I le Thr 6Iu Lys Ser Asp Gly a5 L^s Til Ala 5is Gl5 L^s 
860 865 870 875 

cag cat aac att ttt ctt gat cag atg act att gat gaa gat aaa ttff 2ftl-l- 
am His Asn lie Phe Leu Asp Gin Met Thr lie Asp Glu IJp Sf LeS 
8w> 885 890 

f?^ S?^ 3at gaa acc ata aaa att ert tte act 2flfii 

lie Ala Gin Asn Leu Glu Leu Asn Glu Thr I le III ul SfJ S Thr 
895 900 905 

aag ctt aat tgc ttt ctg gaa cag gat ctg aaa ctg gat ate cca aca 2900 
Lys Leu Asn Cys Phe Leu Glu Gin Asp Leu Lys LeG Sp I iS Prl Thr 
910 915 920 

III Thr rSr ctg gta 2957 

Gly Thr Thr Pro Gin Arg Lys Ser Tyr Leu Tyr Pro Ser Thr Leu Val 
925 930 935 

aga act gaa cca cgt gaa cat etc ctt gat cag ctg aaa am aaa caff ^nm 
Arg Thr Glu Pro Arg ^lu His Leu Leu Asp GlS LeS lJJ A?! Lyl GiS 
• 950 955 

p2 m u ftn uH ?^ 1^ gaa gag 3053 

Pro Glu Leu Leu Met Met Leu Asn Cys Ser Glu Asn Asn Lys Glu Glu 
960 965 970 

^a gaa gag gca gtt ctg ggg cag tat act 3101 
Thr I le Pro Asp Val Asp Val Glu Glu Ala Val LeS Gly Gin T?r Thr 

980 985 

gaa gaa cct eta agt caa gag cca tct gta gat get ggt rtc rat tfft 3140 
Glu Glu Pro Leu Ser Gin Glu Pro Ser V^l Asp Ala QlJ g| gj gJ" 

995 1000 

tea tea att ggo ggg gtt cca ttt ttc cag cat aaa aaa tea rat 
ser Ser Me Gly Gly Val Pro Phe Phe GlS ml S? hS 

'""^ 1010 1016 

gga aaa gac aaa gaa aac aga ggc att aac aca ctff sae ±n± 
Gly Lyj^ Asp Lys Glu Asn Ag^ G^ I le AsS Th? lS 6?5 A? SeJ 



3194 



3239 



»*f f?* S?® 2?* sag cac ttg gtt aca aag ago asa tta 328A 

Lys Val Glu Glu Thr Thr Glu His Leu Si Thr L^ t^e uS ^ 
'035 1040 1045 

. Prl SS Z fSl Z IT. '''^'^''^ 3331 

1050 1055 

SSSJSa aaaaataaaa octgaaaccc cagaacttga gocttgtgta 3391 

a^ftt^«^ atatcagccg ggcgcggtgg ctcatgcotg taatcccagc 3451 

actttgggag gctgaggegg gtggattgct tgagcccagg agtttgagao c^gectgg^c 351 1 
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aacgtggcaa aacctcgtct ctffttaaaaa ttagccgggc gtggtggcac actcctgtaa 3571 

tcocagctac tggggaggct gaggcacgag aatcacttga acccaggaag cggggttgca 3631 

gtgagccaaa ggtacaccac tacactccag cctgggcaac agagcaagac tcggtctcaa 3691 

aaacaaaatt taaaaaagat ataaggcagt actgtaaatt cagttgaatt ttgatatcta 3751 

cccatttttc tgtcatccct atagttcact ttgtattaaa ttgggtttca tttgggattt 3811 

gcaatgtaaa tacgtattto tagttttcat ataaagtagt tcttttataa caaatgaaaa 3871 

gtatttttct tgtatattat taagtaatga atatataaga actgtactct tctcagcttg 3931 

agcttaacat aggtaaatat caccaacatc tgtccttaga aaggaccatc tcatgttttt 3991 

tttcttgota tgacttgtgt attttcttgc atcctcccta gacttcccta tttcgctttc 4051 

tcctcggcto actttctcco tttttatttt tcaccaaacc atttgtagag ctacaaaacc 4111 

tatcctttct tattttcagt agtcagaatt ttatctagaa atcttttaao acotttttag 4171 

tggttatttc taaaatcact gtcaacaata aatctaaccc tagttgtatc cctcctttaa • 4231 

gtatttaaaa cttgttgccc caaatgtgaa agcatttaat tcctttaaga ggcctaactc 4291 

attcaccctg acagagttca caaaaagccc actttagagt atacattgct attatgggag . 4351 

accacccaga catctgacta atggotctgt gcoacactcc aagacctgtg cottttagag 4411 

aagctcacaa tgatttaagg actgtttgaa acttccaatt atgtctataa tttatattct 4471 

tttgtttaca tgatgaaact ttttgttgtt gcttgtttgt atataataca atgtgtacat 4531 

gtatcttttt ctcgattcaa atcttaaccc ttaggactct ggtatttttg atctggcaac 4591 

catatttctg gaagttgaga tgtttcagct tgaagaacca aaacagaagg aatatgtaca 4651 

aagaataaat tttctgctca cgatgagttt agtgtgtaaa gtttagagac atctgacttt 4711 

gatagctaaa ttaaaccaaa ccctattgaa gaattgaata tatgctaott oaagaaacta 4771 

aattgatctc gtagaatfat cttaataaaa taatggctat aatttctctg caaaatcaga 4831 

tgtcagcata agcgatggat aatacctaat aaactgccct cagtaaatcc atggttaata 4891 

aatgtggttt ctacatt 4908 



<210> 2 

<211> 1056 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Bet Ala Ser Gin Pro Asn Ser Ser Ala Lys Lys Lys Gtu Glu Lys Gly 
16 10 15 

Lys Asn lie Gin Val Val Val Arg Cys Arg Pro Phe Asn Leu Ala Glu 
20 25 30 

Arg Lys Ala Ser Ala His Ser lie Val Glu Cys Asp Pro Val Arg Lys " 
35 40 45 

Glu Val Ser Val Arg Thr Gly Gly Leu Ala Asp Lys Ser Ser Arg Lys 
50 55 .60 

Thr Tyr Thr Phe Asp Met Val Phe Gly Ala Ser Thr Lys Gin lie Asp 
65 70 75 80 

Val Tyr Arg Ser Val Val Cys Pro lie Leu Asp Glu Val lie Met Gly 
85 90 95 

Tyr Asn Cys Thr lie Phe Ala Tyr Gly Gin Thr Gly Thr Gly Lys Thr 
100 105 110 

Phe Thr Met Glu Gly Glu Arg Ser Pro Asn Glu Glu Tyr Thr Trp Glu 
115 120 125 

Glu Asp Pro Leu Ala Gly lie lie Pro Arg Thr Leu His Gin lie Phe 
130 135 140 

Glu Lys Leu Thr Asp Asn Gly Thr Glu Phe Ser Val Lys Val Ser Leu 
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145 150 155 160 

Leu Glu He Tyr Asn Glu Glu Leu Phe Asp Leu Leu Asn Pro Ser Ser 
165 170 175 

Asp Val Ser Glu Arg Leu Gin Met Phe Asp Asp Pro Arg Asn Lys Arg 
180 185 190 

Gly Val lie lie Lys Gly Leu Glu Glu lie Thr Val His Asn Lys Asp 
195 200 205 

Glu Val Tyr Gin He Leu Glu Lys Gly Ala Ala Lys Arg Thr Thr Ala 
210 215 220 

Ala Thr Leu Met Asn Ala Tyr Ser Ser Arg Ser His Ser Val Phe Ser 
225 230 235 240 

Val Thr lie His Met Lys Glu Thr Thr lie Asp Gly Glu Glu Leu Val 
245 250 255 

Lys lie Gly Lys Leu Asn Leu Val Asp Leu Ala Gly Ser Glu Asn He 
260 - 265 • 270 

Gly Arg Ser Gly Ala Val Asp Lys Arg Ala Arg Glu Ala Gly Asn He 
275 280 285 

Asn Gin Ser Leu Leu Thr Leu Gly Arg Vai He Thr Ala Leu Val Glu 
290 295 300 

Arg Thr Pro His Val Pro Tyr Arg Glu Ser Lys Leu Thr Arg He Leu 
305 310 315 320 

Gin Asp Ser Leu Gly Gly Arg Thr Arg Thr Ser He He Ala Thr He 
325 330 335 

Ser Pro Ala Ser Leu Asn Leu Glu Glu Thr Leu Ser Thr Leu Glu Tyr 
340 345 350 

Ala His Arg Ala Lys Asn He Leu Asn Lys Pro Glu Val Asn Gin Lys ' 
355 360 365 

Leu Thr Lys Lys Ala Leu He Lys Glu Tyr Thr Glu Giu He Glu Arg 
370 375 380 

Leu Lys Arg Asp Leu Ala Ala Ala Arg Glu Lys Asn Gly Val Tyr He 
385 390 395 400 

Ser Glu Glu Asn Phe Arg Val Met Ser Gly Lys Leu Thr Val Gin Glu 
405 410 415 

Glu Gin He Val Glu Leu He Glu Lys He Gly Ala Val Glu Glu Glu 
420 425 430 

Leu Asn Arg Val Thr Glu Leu Phe Met Asp Asn Lys Asn Glu Leu Asp* 
435 440 445 . 

Gin Cys Lys Ser Asp Leu Gin Asn Lys Thr Gin Glu Leu Glu Thr Thr 
450 455 460 

Gin Lys His Leu Gin Glu Thr Lys Leu Gin Leu Val Lys Glu Glu Tyr 
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465 470 475 480 

lie Thr Ser Ala Leu Glu Ser Thr Glu Qlu Lys Leu His Asp Ala Ala 
485 490 495 

Ser Lys Leu Leu Asn Thr Val Glu Glu Thr Thr Lys Asp Val Ser Gly 
500 505 510 . 

Leu His Ser Lys Leu Asp Arg Lys Lys Ala Val Asp Gin His Asn Ala 
StS 520 525 

Glu Ala Gin Asp lie l*e Gly Lys Asn Leu Asn Ser Leu Phe Asn Asn 
530 535 540 

Met Glu Glu Leu I le Lys Asp Giy Ser Ser Lys Gin Lys Ala Met Leu 
545 550 555 . 560 

Glu Val His Lys Thr Leu Phe Gly Asn Leu Leu Ser Ser Ser Val Ser 
565 570 575 

Ala Leu Asp Thr lie Thr Thr Val Ala Leu Gly Ser Leu Thr Ser lie 

580 - 585 590 

Pro Glu Asn Val Ser Thr His Val Ser Gin He Phe Asn Met He Leu 
595 600 605 

Lys Glu Gin Ser Leu Ala. Ala Glu Ser Lys Thr Val Leu Gin Glu Leu 
610 615 620 

He Asn Val Leu Lys Thr Asp Leu Leu Ser Ser Leu Glu Met He Leu 
625 630 635 • 640 

Ser Pro Thr Val Val Ser He Leu Lys He Asn Ser Gin Leu Lys His 
645 650 655 

Jle Phe Lys Thr Ser Leu Thr Val Ala Asp Lys lie 6lu Asp Gin Lys 
660 665 670 

Lys Glu Leu Asp Gly Phe Leu Ser I le Leu Cys Asn Asn Leu His Glu ' 
675 680 685 

Leu Gin Glu Asn Thr He Cys Ser Leu Val Glu Ser Gin Lys Gin Cys 
690 695 700 

Gly Asn Leu Thr Glu Asp Leu Lys Thr He Lys Gin Thr His Ser Gin 

705 710 715 . 720 . . 

Glu Leu Cys Lys Leu Met Asn Leu Trp Thr Glu' Arg Phe Cys Ala Leu 
725 730 735 

Glu Glu Lys Cys Glu Asn I le Gin Lys Pro Leu Ser Ser Val Gin Glu 
740 745 750 

Asn He Gin Gin Lys Ser Lys Asp He Val Asn Lys Met Thr Phe His 
755 760 765 

Ser Gin Lys Phe Cys Ala Asp Ser Asp Gly Phe Ser Gin Glu Leu Arg 
770 775 780 

Asn Phe Asn Gin Glu Giy Thr Lys Leu Val Glu Glu Ser .Val Lys His 
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785 790 795 800 

Ser Asp Lys Leu Asn Gly Asn Leu Glu Lys i|e Ser Gin Glu Thr Glu 
805 810 815 

Gin Arg Cys Glu Ser Leu Asn Thr Arg Thr Val Tyr Phe Ser Glu Gin 
820 .825 830 

Trp Val Ser Ser Leu Asn Glu Arg Glu Gin Glu Leu His Asn Leu Leu 
835 840 845 . 

Glu Val Val Ser Gin Cys Cys Glu Ala Ser Ser Ser Asp I le Thr Glu 
850 855 860 

Lys Ser Asp Gly Arg Lys Ala Ala His Glu Lys Gin His Asn lie Phe 
865 870 875 880 

Leu Asp Gin Met Thr I le Asp Glu Asp Lys Leu I le Ala Gin Asn Leu 
885 890 895 

Glu Leu Asn Glu Thr lie Lys lie Gly Leu Thr Lys Leu Asn Cys Phe 
900 ^ - 905 910 

Leu Glu Gin Asp Leu Lys Leu Asp I le Pro Thr Gly Thr Thr Pro Gin 
915 920 925 

Arg Lys Ser Tyr Leu Tyr Pro Ser Thr Leu Val Arg Thr Glu Pro Arg 
930 935 940 

Glu His Leu Leu Asp Gin Leu Ly? Arg Lys Gin Pro Glu Leu Leu Met 
945 950 955 960 

Met Leu Asn Cys Ser Glu Asn Asn Lys Glu Glu Thr lie Pro Asp Val 
965 970 975 

Asp Val Glu Glu Ala Val Leu Gly Gin Tyr Thr Glu Glu Pro Leu Ser 
980 985 990 

Gin Glu Pro Ser Val Asp Ala Gly Val Asp Cys Ser Ser lie Gly Gly 
995 1000 1005 

Val Pro Phe Phe Gin His Lys Lys Ser His Gly Lys Asp Lys Glu 
1010 1015 1020 

Asn Arg Gly lie Asn Thr Leu Glu Arg Ser Lys Val Glu Glu Thr 
1025 1030 1035 

Thr Glu His Leu Val Thr Lys Ser Arg Leu Pro Leu Arg Ala Gin 
1040 1045 1050 

I le Asn Leu 
1055 

<210> 3 

<211> 870 

<212> DMA 

<213> Homio sapiens 

<220> 
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<221> CDS 
<222> (1)..(870) 
<223> 

<400> 3 

£f S A^n A?! o*^ 5?^ aac otc aca ctg 

Met Trp Asn Ala Thr Pro Ser Glu Glu Pro Gly Phe Asn Leu Thr Lei 
' o 10 15 

f?f !ff P*^ -P** ^''^ o'*" esc aac gao teg ctg ggo gac 

Ala Asp Leu Asp Trp Asp Ala Ser Pro Gly Asn Asp Ser LeS Gly £p 

25 30 

gag ctg ctg cag etc ttc ccc gcg ccg etc cte ece egc a+r am 
Glu Leu Leu Gin Leu Phe Pro All Prf lJ5 Iff IfJ ^f ?S? ffj 
33 40 45 . ■ 

S^f f ?^ ^e est ate get ggo aac ctg etc aco 

Thr grs Val Ala Leu Phe Val Val Gly lie Ala Gly Asn Uu Leu Thr 
90 55 60 

Si? tlf. ^? «*? ?^ ^ cgc ace aec ace aac etc 

Met Leu Val Val Ser Are Phe Arg Glu Leu Arg Thr Thr Thr Asn Leu 
^ 70 75 go 

tae ctg tee age atg gee ttc tee gat ctg etc ate tto etc teo ate 
Tyr Leu Ser Ser Met Ala Phe Ser Asp LeS Leu I iJ l2 SS 
85 90 95 

coc ctg gac etc gtt egc etc tgg cag tae egg ccc tgg aac ttc eeo 
Pro Leu Asp Leu Val Arg Leu Trp Gin Tyr A?! Pro T? Asn S! 61? 
'00 105 110 

pc etc etc tgc aaa etc ttc caa ttc gtc agt gag age tgc aeo tae 
Asp Leu Leu Cys Lys Leu Phe Gin Phe Val sir Gl5 sIr cjs Th? 

120 125 

f?^ ®*« ^e** etc eae ce" tae ttc gee 
Ala Thr Val Leu Thr lie Thr Ala Leu Ser Val Glu Arg Tyr Phe Ala " 
i«JO 135 140 

J5= m f*** 5^^ f?" etg gtg gte ace aag ggg egg gtg 
I le Cys Phe Pro Leu Arg Ala Lys Val Val Val Thr Lyi GlJ AFi Si 
'™ 150 155 • 

ftl P*^ u*? S*? gcc gtg gco ttc tgc age gee ggg 

Lys Leu Val lie Phe Val lie Trp Ala Val Ala Phe (Js Sir Ala GlJ 
"o5 170 175 

Pr« nl P*^ 5*? !P "^"^^ sag aac gge aec gac cot 

Pro lie Phe Val Leu Val Gly Val Glu His Glu Asn Gly Thr Asp Pro 
'™ 185 190 

tgg gac ace aac gag tgc egc ccc aec gag ttt gcg gtg egc tet eea 
Trp Asp Thr Asn Glu Cys Arg Pro Thr Glu Phe Alf S I aS sSr IK 
195 200 205 

ctg etc acg gte atg gtg tgg gtg too age ate tto ttc ttc ctt cot 
Leu Leu Thr Val Met Val Trp Val Ser Ser lie Phe pS SS Lei fro 

210 215 220 
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"tao agt etc ate ggc age aag cte tee 720 
Val Phe Cys Leu Thr Val Leu Tyr Leu I le Gly Arg SI LeJ • 
225 230 235 240 . 

?!! If* est gco tog etc agg gac cag ' 768 

Arg Arg Arg Arg Gly Asp Ala Val Val Gly Aia Ser Leu A^ Asp Gin 
245 250 255 

tin S?« ftl r?^ ?u'' ^ f.*^ 8gg tct cag cgc gcg etc 816 

Asn His Lys Gin Thr Val Lys Met Leu Gly Gly Ser Gin Arg Ala Leu 
260 265 270 

agg ctt tet etc gcg ggt cet ate etc tec ctg tge ott etc cot tct 864 
Arg Leu Ser Leu Ala Gly Pro I le Leu Ser Leu ($8 Leu Leu pS Se? 
2/6 280 285 

etc tga 

Leu 870 



<210> 4 

<211> 289 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Trp Asn Ala Thr Pro Ser GIu Glu Pro Gly Phe Asn Leu Thr Leu 
' o 10 15 

Ala Asp Leu Asp Trp.Asp Ala Ser Pro Gly Asn Asp Ser Leu Gly Asp 
20 . 25 30 

Glu Leu Leu Gin Leu Phe Pro Ala Pro Leu Leu Ala Gly Val Thr Ala 

40 45 . 

Thr ^8 Val Ala Leu Phe Val Val Gly lie Ala Gly Asn Leu Leu Thr 

^ 55 60 

Met Leu Val Val Ser Arg Phe Arg Glu Leu Arg Thr Thr Thr Asn Leu 
^ 70 75 

Tyr Leu Ser Ser Met Ala Phe Ser Asp Leu Leu I le Phe Leu Cys Met 
85 90 95 

Pro Leu Asp Leu Val Arg Leu Trp Gin Tyr Arg Pro Tn. Asn Phe Gly 
•w> 105 110 

Asp Leu Leu Cys Lys Leu Phe Gin Phe Val Ser Glu Ser Cys Thr Tyr 
"5 120 125 

Ala Thr Val Leu Thr lie Thr Ala Leu Ser Val Glu Arg Tyr Phe Ala 
IJO 135 140 

Me Cys Phe Pro Leu Arg Ala Lys Val Val Val Thr Lys Gly Arg Val 
150 • 155 160 

Lys Leu Val lie Phe Val lie Trp Ala Val Aia Phe Cys Ser Ala Gly 
165 170 175 
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Pro lie Phe Val Leu Val Giy Val Glu His 6lu Asn Gly Thr Asp Pro 
180 185 190 

Trp Asp Thr Asn Glu Cys Arg Pro Thr Glu Phe Ala Val Arg Ser Gly 
195 200 205 

Leu Leu Thr Val Uet Val Trp Val Ser Ser I le Phe Phe Phe Leu Pro 
210 215 220 

Val Phe Cys Leu Thr Val Leu Tyr Ser Leu lie Gly Arg Lys Leu Trp 
225 230 235 240 

Arg Arg Arg Arg Gly Asp Ala Val Val Gly Ala Ser Leu Arg Asp Gin 
245 250 255 

Asn His Lys Gin Thr Val Lys Uet Leu Gly Gly Ser Gin Arg Ala Leu 
260 265 270 

Arg Leu Ser Leu Ala Gly Pro lie Leu Ser Leu Cys Leu Leu Pro Ser 
275 280 285 

Leu 



<210> 5 

<211> 4131 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (373).. (1629) 

<223> 

<400> 5 

toaagctcgc cccgcgcagc ccgagccggg ctgggcgctg tcctcggggg cctggggaaQ 60 

cgcgcggttt ggagatcgga ggcacctgga acccgtggca agcgcogagc cgggagacag 120 

ccegaggaac cacgggttot ggagctagga gccggaagct gggagtccgg aggagagcgg 180 

agcccggago ccggagcccg gggcggcgog tctgggtctg gogottccog actggacggc 240 

gcgcccgotg gtcttcgcca cgcgooctcc octgggctcg ogttcatcgg tccccgcctg 300 

agacgcgccc aotootgoco ggacttccag ccccggaggo gccggaoaga gocgcggact 360 

ccagcgccca co atg cgc etc aac age too gcg ccg gga aco ccg ggc acg 411 
Met Arg Leu Asn Ser Ser Ala Pro Gly Thr Pro Gly Thr 
1 5 .10 

ccg gcc gcc gac ceo ttc cag egg gcg cag gcc gga otg gag gag gcg 459 
Pro Ala Ala Asp Pro Phe Gin Arg Ala Gin Ala Gly Leu Glu Glu Ala 
15 20 25 

ctg otg gcc ccg ggc ttc ggc aac got teg ggc aac gcg teg gag cgc 507 
Leu Leu Ala Pro Gly Phe Gly Asn Ala Ser Gly Asn Ala Ser Glu Arg 
30 35 40 45 

gtc ctg gcg gca ccc age age gag ctg gac gtg aac acc gac ate tac 555 
Val Leu Ala Ala Pro Ser Ser Glu Leu Asp Val Asn Thr Asp lie Tyr 
• 50 55 60 
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603 



tec aaa rtg ctg gtg acc gcc gtg tac otg gcg etc ttc gtg gtg ggc 
Ser Lys Val Leu Val Thr AJa Val Tyr Leu Ala Leu Phe Val Val G|y 
65 70 75 . 

ff S*? ^ scg egg aag aag teg 651 

Thr Val Gly Asn Thr. Val Thr Ala Phe Thr Leu Ala Arg Lys Lys Ser 
«0 85 90 

ctg cag age ctg cag age acg gtg cat tac cac etg ggc age ctg gcg 699 
Leu 6ln Ser Leu Gin Ser Thr Val His Tyr His Leu Gly Ser Leu Ala 
95 100 105 

ctg tec pc ctg etc acc etg otg ctg gcc atg ceo gtg gag ctg tac 747 
Leu Ser Asp Leu Leu Thr Leu Leu Leu Ala Met Pro Val Giu Leu Tyr 
110 115 120 125 

aac ttc ate tgg gtg cac cac eco tgg gco ttc ggc gac gcc ggc tgc 
Asn Phe lie Trp Val His His Pro Trp Ala Phe Gly Asp Ala Gly Ss 
130 136 140 

cgc ggc tac tac ttc ctg ogc gac gcc tgc acc tac gcc acg gee etc 
Arg Gly Tyr Tyr Ph? Leu Arg Asp Ala Cys Thr Tyr Ala Thr Ala Leu 
145. 150 166 

aac gtg gcc age ctg agt gtg gag cgc tao ctg gcc ate tgc cac ceo 
Asn Val Ala Ser Leu Ser Val Glu Arg Tyr Leu Ala lie Cys His Pro 

165 170 



795 



843 



891 



ttc. aag gcc aag acc etc atg tec cga age cgc acc aag aag ttc ate 
Phe Lys Ala Lys Thr Leu Met Ser Arg Ser Arg Thr Lys Lys Phe I le 
1'5 180 185 

w f?** 1}° P**^ f?° f?" ^''S 8tg cct atg ctg ttc 

?2« ' -^"T* Ser Ala Leu Leu Thr Val Pro Met Leu Phe 

190 195 200 205 

^ 2H I?* S?® P'' 2^** ^"^ cac gee ggc ggc 

Thr Met Gly Glu Gin Asn Arg Ser Ala Asp Gly Gin His Ala Gly Gly 
. 210 215 220 

f**^ 2?** S**" 2?° **** act gcc acc gto aag gtc gtc ata 

Leu Val Cys Thr Pro Thr lie His Thr Ala Thr Val Lys ^1 ^1 Jle 
225 230 235 

cag ffto aac acc ttc atg too ttc ata tto coo atg gtg gtc ate teg 
Gin Val Asn Thr Phe Met Ser Phe I le Phe Pro Met Si El lie Ser 
240 • 245 ■ 250 . 

gtc ctg aao acc ate ate gee aac aag ctg acc gtc atg gta ego cag 
Val Leu Asn Thr lie lie Ala Asn Lys Leu Thr Val Met Val A?g Gin 
255 260 265 

geg gco gag cag ggc caa gtg tgc acg gtc ggg ggc gag cac age aca 1227 
Ala Ala Glu Q\n Gly Gin Val Cys Thr Val Gly Gly Glu His Ser Thr 
270 275 280 285 

III III ulf f?° M° ff^ ff° ^ "^ff 800 ctg egg cac ggc 1275 
Phe Ser Met Ala lie Glu Pro Gly Arg Val Gin Ala Leu Arg His Gly 
290 295 300 



939 



987 



1035 



1083 



1131 



1179 



-13/33- 

Cepy provided by USPTO from the IFW Image Database on 01^2/2005 



rtg DEC gtc Ota Cfft gca gtg gtc ate gee ttt gtg gte tge tgg ctg 1323 
Val Arg Val Leu Arg Ala Val Val lie Ala Phe Val Val Cys Trp Leu 
305 310 315 

• ccc tae cae gtg egg ego etc atg ttc tgc tac ate teg gat gag cag 1371 
Pro Tyr His Val Arg Arg Leu Met Phe Cys Tyr lie Ser Asp Glu Gin 

320 325 330 

tgg act ceg ttc etc tat gac ttc tac cac tac tto tac atg gtg acc 1419' 

Tyr His Tyr Phe Tyr Met Val Thr 
335 340 345 

aac gca etc ttc tac gtc age tec acc ate aac ccc ate ctg tac aac 1467 
Asn Ala Leu Phe Tyr Val Ser Ser Thr I le Asn Pro I ie Leu Tyr Asn 
350 355 360 365 

etc gtc tct gee aac ttc ego cac ate ttc ctg gee aca ctg gee tge 1515 
Leu Val Ser Ala Asn Phe Arg His I le Phe Leu Ala Thr Leu Ala Cys 
370 375 380 

etc tge ccg gtg tgg egg cgc agg agg aag agg cca gee ttc tog agg 1563 
Leu Cys Pro Val Tr^? Arg Arg Arg Arg Lys Arg Pro Ala Phe -Ser Arg 
385 390 395 

aag gcc gac age gtg tec age aac cac ace etc tee age aat gee acc 1611 
Lys Ata Asp Ser Val Ser Ser Asn His Thr Leu Ser Ser Asn Ala Thr 
400 405 410 

cgc gag acg ctg tac tag gotgtgcgcc oeggaacgtg tccaggagga 1659 
Arg Glu Thr Leu Tyr 
415 

gcctggccat gggtccttgc ecccgaeaga cagageagcc cceacccggg agccttgatg 1719 

ggggtcaggc agaggccagc ctgcactgga gtctgaggcc tgggacccce cectcccacc 1779 

ccctaaooca tgtttcteat tagtgtetec egggcetgtc cccaactcct ccecaeccct 1839 

cceccatcte etctttgaaa gccagaaeaa gagagegcto etctcccaga taggaaaagg 1899 

• gcctctaaca aggagaaatt agtgtgeggc aaaaggcagt tttctttgtt ctcagactaa 1959 
tggatggttc cagagaagga aatgaaatgt gctgggtggg gccgggcctc cggcggcccg 2019 
gctgctgttc ccatgtecae atetctgagg cctgcacccc ctctgtctag etcggggagt 2079 
ecagceecag tcecgeagge tecgtggctt tgggcctcac gtgeagacoe tgcoatgcag 2139 
acecatgccc ccctccccca ggoagotoca agaaagctcc etgactegcc cettcaggcc 2199 
tggeaagctg ggggeccate gccgtgggga gtccctccca ecaccctcgc egcaggeagc 2259 
tgeagccecc agaggggace acaagcecaa aaaggaeaaa aatgggetgg ectggaatgg 2319 
cccagaccco agccteecct octecetcce atectcacec aggceaaggo ccaggggetc 2379 
tgccaggaea ecacatggga gggggetcag gectcagcet caagatcttc agctgtggcc 2439 
tctcgggetc ggeagaaggg acgeeggate aggggcetgg tetccagcac ctgecegagt 2499 
ggecgtggce aggatggggt gcgeattccg tgtgetttgc ttgtagetgt geaggctgag 2559 
gtctggagcc aggcecagag etggetteag ggtggggcet tgagaagggg aatgtgggac 2619 
aggggegatg gtgcctggte tetgagtaag atgceaggtc ecaggaacte aggcttcagg 2679 
tgagaaggag cggtgtgtec aggcaccgct ggccggcagc cetgggctga ggcacagact 2739 
catttgtcac cttctggcgg cggcagccct ggccccggcc tceaageagt tgaaaaagct 2799 
ggcgcetcct tggtctctag gatccaggct coacagagea catgactagc caggcccctg 2859 
gcttaagaag gtcgcctaag cetaagagaa gacagtccca ggagaagctg gecgggacca 2919 
gccaggagct gggagccaca ggaagcaaaa gtcagccttt tcttcaaggg atttecetgt 2979 
ctcagagcag cetttgcccc agggaaatgg gctctgggct ggetgcctgc aceggceatg 3039 
tcgacccagg acceggaeae etggtcttgg gctgtgttca gccactttge ettctetgga 3099 
etcagtttce oogtctgaga aatgagagte gaatgetaea gtatetgcag tegettggat 3159 
ctggctgttg agttgacggg ttcettgaac cecacaaaat ccetctccaa ccacaggace 3219 
ettcggctea ccaagaaegg ggcccagggg agteaggcct attcgctgca cttectgeca 3279 
aactttgccc ceacaagcet ggteateage caggcagcce teecagtgee caagggecac 3339 
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caaccccagg gaaacagggc cagcacagag gggocttcct ccoceacaga gctcccatga 3399 

catagtotgc tctgggcgga agagctttgo tgccagccag ggatgtccag aggtcggtgo 3459 

agoccctato cotgctcagg agtgggotca gagtotagoa aatgctaagg cccctcaggo 3519 

tgggctctga aegaggacct ggactcagag ccagacaggg cagcctcaga cccttctctg 3579 

Kgctcotgg aocttgggoc ataatttotg agcctcggtt tocccatota aggaacagat 3639 

gtggtcgttc cgcootctca gctggatgag aotgtcotgg aggatccaco ccggaacaga 3699 

cagaacggtg tctctcagga tggtgctctg agagagggca gagtggatgo cccaotgcoo 3759 

tagaocctcg gtagacgtgg ggtctctggg gcggggtctg tggctgtgac tgaagtoggo 3819 

tttcoogttg atgtcttgat gctcctatct gtgoacttao cgtaggtagg gacacgtgtc 3879 

catgoaccac agaDacacoo acgacacotg atctcgtato actagcttgc ggccaggtoa 3939 

llt *^'^^ ccggaagctg gccctgcgtg coatgagtgo gtcggtcatg gagtocggag 3999 

cccctgagcc ggcocctggt gacggoacag ccctcacagc tcaaaogccc acoeecacto 4059 

ccaccatctg caggtggtga aaaoaaaooo cgtgtatetc tcaataaagg tggccgaagg 4119 

gcctcgatgt gg 4131 

<210> 6 

<211> 418 

<212> PRT 

<213> Homo sapiens 

<400> 6 . ^ 

Met Arg Leu Asn Ser Ser Ala Pro aiy Thr Pro Sly Thr Pro Ala Ala 

1 5 . 10 15 

Asp Pro Phe Gin Arg Ala Gin Ala Gly Leu Glu Glu Ala Leu Leu Ala 
29 25 30 

Pro Gly Phe Gly Asn Ala Ser Gly Asn Ala Ser Glu Are Val Leu Ala 
35 . 40 45 

Ala Pro Ser Ser Glu Leu Asp Val Asn Thr Asp Me Tyr Ser Lys Val 
50 55 . $0 

L«i Val Thr Ala Val Tyr Leu Ala Leu Phe Val Val Gly Thr Val Gly 
*5 70 75 80 

Asn Thr Val Thr Ala Phe Thr Leu Ala Arg Lys Lys Ser Leu Gin Ser 
85 90 95 " 

Leu Gin Ser Thr Val His Tyr His Leu Gly Ser Leu Ala Leu Ser Asp 
«00 105 110 

Leu Leu Thr Leu Leu Leu Ala Met Pro Val Glu Uu Tyr Asn Phe lie 
115 120 125 

Trp Val His His Pro Trp Ala Phe Gly Asp Ala Gly Cys Arg Gly Tyr " 
130 135 

Tyr Phe Leu Arg Asp Ala Cys Thr Tyr Ala Thr Ala Leu Asn Val Ala 
150 155 160 

Ser Leu Ser Val Glu Arg Tyr Leu Ala I le Cys His Pro Phe Lys Ala 
165 170 175 

Lys Thr Leu Met Ser Arg Ser Arg Thr Lys Lys Phe I le Ser Ala I ie 
180 185 190 

Trp Leu Ala Ser Ala Leu Leu Thr Val Pro Met Leu Phe Thr Met Gly 
195 200 205 
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eiu Gin Asn Arg Ser Ala Asp 6ly Qln His Ala Gly Qly Leu Val Cys 
210 215 ' 220 • 

Thr Pro Thr Me His Thr Ala Thr.Val Lys Val Val lie 6ln Val Asn 
225 230 235 240 

Thr Phe Met Ser Phe lie Phe Pro Met Val Val lie Ser Val Leu Asn 
245 250 255 

Thr lie lie Ala Asn Lys Leu Thr Val Met Val Arg Gin Ala Ala Glu 
260 265 270 

ein Gly Gin Val Cys Thr Val Gly Gly Glu His Ser Thr Phe Ser Met 
275 280 285 

Ala I le Glu Pro Gly Arg Val Gin Ala Leu Arg His Gly Val Arg Val 
290 295 300 

Leu Arg Ala Va< Val He Ala Phe Val Val Cys Trp Leu Pro Tyr His 
305 310 315 



Val Arg Arg Leu Met Phe Cys Tyr I le Ser Asp Glu Gin Trp Thr Pro 

325 330 335 

Phe Leu Tyr Asp Phe Tyr His Tyr Phe Tyr Met Val Thr Asn Ala Leu 
340 . 345 360 

Phe Tyr Val Ser Ser Thr lie Asn Pro Me Leu Tyr Asn Leu Val Ser 
355 360 365 

Ala Asn Phe Arg His lie Phe Leu Ala Thr Leu Ala Cys Leu Cys Pro 
3/0 . 375 380 

^1 Trp Arg Arg Arg Arg Lys Arg Pro Ala Phe Ser Arg Lys Ala Asp 
385 390 395 400 

Ser Val Ser Ser Asn His Thr Leu Ser Ser Asn Ala Thr Arg Glu Thr 
405 410 415. 

Leu Tyr 



<210> 7 

<211> 23 

<212> DMA 

<213> Artificial 

<220> 

<223> An artificial ly synthesized primer sequence for RT-PCR 

<400> 7 

taaatggctt caggagaott cag 23 

<210> 8 

<211> 24 

<212> DNA 

<213> Artificial 
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<220> 



<223> An artlflcfally synthesized primer sequence for RT-PCR 



<400> 8 
ggttttaaat ecaecteota tgtg 

<210> 9 

<211> 23 

<212> DMA 

<2^2> Artificial 

<220> 



<223> An artificially synthesized primer sequence for RT-PCR 



<400> 9 
cteaacagts gstatcttcc tta 

<210> 10 

<211> 23 

<212> OlM ^ 

<213> Artifiotat 

<220> 



<223> An artificially synthesized primer sequence for RT-PCR 



<400> 10 
eatggotctt gacttagagg tto 

<210> 11 

<211> 22 

<212> m 

<213> Artificial 

<220> 



<223> An artificially synthesized primer sequence for RT-PCR 



<400> 11 
tgaagagatt cagagtggao ga 

<210> 12 

<211> 23 

<212> DMA 

<213> Artificial 

<220> 



<223> An artificially synthesized primer sequence for RT-PCR 



<400> 12 
actgagaaca ttgacaacac agg 

<210> 13 

<211> 22 

<212> DMA 

<213> Artificial 



24 



23 



23 



22 



23 
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<220> 

<223> An artificially synthesized primer sequence for RT-PCR 
<400> 13 

aagaggsaca geeacaagta et 22 

<210> 14 

<211> 21 

<212> m 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence for RT-PCR 
<400> 14 

atgccactet tactgottca g 21 

. <210> 15 

<211> 23 

<212> DMA 

<213> Artificial 

<220> 

<223> An.artlfioially synthesized primer sequence for RT-PCR ' 

<400> 15 ■ 
■ ggctcttaca actcatgtac oca -23 

<210> 16 

<211> 24 

<212> DMA 

<213> Artificial . 

<220> 

<223> An artificially synthesized primer sequence for RT-PCR 

<400> 16 

tgataoagae acatgaagtg agca 24 

<210> 17 

<211> 19 . 

<212> DMA 

<213> Artificial 

<220> 

<223> An artif iolal ly synthesized primer sequence for RT-PCR 
<4C0> 17 

tggtgtttgc cttcatcct .19 

<210> 18 

. <211> 20 
<212> DMA 
I <213> Artificial 
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<220> 

<Z23> An artrficially synthesized primer sequence for RT-PCR 
<400> 18 

gaatcooaea aetctgaaea 2o 

<210> 19 

<211> 19 

.<212> DMA 

<213> Artifreral 

<220> 

.<223> An artificially synthesized primer sequence for RT-PCR 
<400> 19 

acegtcetct aeagtctca 

<210> 20 

<211> 18 

<212> DMA 

<213> Artificial 

<220> 

•<223> An artificially synthesized primer sequence for RT-PCR 
.<400> 20 

cacag|;gasa esatagsa ^3 

<210> 21 

<211> 23 

<212> DNA 

<213> Artiflolal 

<220> 

<223> An artificially synthesized primer sequence for RT-PCR 
<400> 21 

agtsesctca gagtctagca aat - ' 23 

<210> 22 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence for RT-PCR 
<400> 22 

tattgagaga taoacggggt ttg 23 

<210> 23 

<211> 21 

<212> DNA 

<213> Artificial 
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<220> 

<223> An artiftoially synthesized primer sequence for RT-PCR 
<400> 23 

teagccctga acaccagasa g 



<210> 24 

<211> 21 

<212> DMA 

<213> Artlflofal 

<220> 

<223> An artificially synthesized primer sequence for RT-PCR 

<400> 24 

aaagccagat gagcgcttct a 



<210> 25 

<211> 22 

<212> DMA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence for RT-PCR 

<m> 25 

tcttcagcat gatgtgttet gt 



<210> 26 

<211> 24 

<212> DMA 

<213> Artificial 

<:220> 

<223> An artificially synthesized primer sequence for RT-PCR 

<400> 26 

tgagagatto atgaggaagt cttg 



<210> 27 

<211> 21 

<212> DMA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence for RT-PCR 

<400> 27 

gaggtgatag cattgctttc g 



<210> 28 

<211> 21 

<212> DMA 

<213> Artificial 
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<220> 

<223> An artificially synthesized primer sequence for RT-PCR 
<400> 28 

caagtcaetg taeaggtaae o 



<210> 29 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> An artifloially synthesized target sequence for siiwA 

<400> 29 

eaageagcao gacttcttc 



<210> 30 

<211> 19 ^ 

<212> DNA 

<213> Artificial 

<220> 

<223>- An artifloially synthesized target sequence for siRNA 
<400> 30 

cgtaogcgga atacttcga . 



<210> 31 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized target sequence for. siRNA 

<400> 31 

gcgcgctttg taggattcg 



<210> 32 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized target sequence for siRNA 

<400> 32 

gttagtgtac gaactggag 



<210> 33 

<211> 19 

<212> DNA 

<213> Artificial 
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<220> 

<223> An artificially synthesized target sequenpe for sIRNA 
<400> 33 

etgtctctgt tggaeatct 19 

<210> 34 

<211> 19 

<212> DMA 

<213> Artificial 

<220> 

<223> An artificially synthesized target sequence for siittIA 

<400> 34 

gaaggcagtt gaccaacac 19 

<210> 35 

<211> 19 \ 

<212> DNA 

<213> Artificial 

<220> 

.<223> An artificially synthesized target sequence for siRNA 
<400> 35 

gagactgaae agagatgtg 15 

<210> 36 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificial iy synthesized target sequence for siRNA 
<400> 36 

gceaatgttg tgaggctto 19 

<210> 37 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized target sequence for siRNA ' 
<400> 37 

ectctacctg tccagcatg 19 

<210> 38 
<211> 19 
<212> DNA 
<213> Artificial 
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<220> 

<223> An artffioijally synthesFzed target sequence for siRNA 
<400> 38 

gctgfftcatc ttcgtoato 

<210> 39 

<211> 19 

<212> DNA 

■<213> Artificial 

<220> 

<223> An artificially synthesized target sequence for sIRNA • 
<400> 39 

ffttcatcagc gccatctgg 

<210> 40 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> An artif icial ly synthesized target sequence for sIRMA 
<400> 40 

ggtcgtcata caggtcaac -19 

<210> 41 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence for RT-PCR ' 
<400> 41 

ggaattccat gtggaacgcg aogcocagcg aa 32 

<210> 42 

<211> 40 

<212> DNA 

<213> Artificial 

<:220> 

<223> An artificially synthesized primer sequence for RT-PCR 
<400> 42 

ogcggatccg cgtgtattaa tactagattc tgtccaggco 40 

<210> 43 

<211> 32 

<212> DNA 

<213> Artificial 
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<220> 

<223> An artificially synthesized primer sequence for RT-PCR 
<400> 43 

Bgaattccat gtggaacgcg aceoccagcg aa 32 

<210> 44 

<211> 36 

.<212> DMA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence for RT-PCR 

<400> 44 

cgcggatocg oggagaeaag ggagaaggca caggga 36 

<210> 45 

<211> 36 ^ 

<212> DMA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence for RT-PCR 
<400> 45 • 

ggaattccat gcgcctcaac agctccgcgc cgggaa 36 

<210> 46 

<211> 39 

<212> DNA 

<213> Artificial. 

<220> 

<223> An artificially synthesized primer sequence for RT-PCR 
<400> 46 

egcggatccg cggtaoageg tctcgcgggt ggoattgot 39 

<210> 47 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

^rSwlilOT*^"*''"'"** ^"^^^ f*"* ^ »^ "IRNA sens 

<400> 47 

tggtagccaa gtgcaggtta ta 22 

<210> 48 
<2n> 22 
<212> ONA 
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<213> Artifroral 
<220> 

'proIwter*'reg!on*^"**'*'''"*' ^^^^^ ^*"* ^ °* eene 

<400> 48 

ocaaagggtt tctgcagttt ca 22 

<210> 49 

<211> 30 

<212> ONA 

<213> Artlfrolal 

<220> 

%iYVJJf*l^ synthesized primer sequence for PGR of pcONAS. 1 H 
iKHA gene Tragment. 

<400> 49 

tgoggatoca gageagattg tacti»gagt 3q 

<210> 50 

<211> 29 

<212> ONA 

<213> Artificial 

<220> 

1RMA'^TO*'frliient"****'^^ ^ pemta. 1 H 

<400> 50 

ctctatotcg agtgaggcgg aaagaacca • 29 

<210> 51 

<211> 47 

<212> DMA 

<213> Artificial 

<220> 

foST'^'*"*"^ synthesized primer sequence for PGR of the ligate 
<400> 51 

tttaagottg aagacoattt ttggaaaaaa aaaaaaaaaa.aaaaaao 47 

. <210> 52 

<211> 34 

<212> DMA 

<213> Artificial 

<220> 

Jnj^'f'oially.synthesized primer sequence for PGR of the .IIgate 
<400> 52 

tttaagottg aagacatggg aaagagtggt ctca 34 
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<210> 53 
<211> 5089 
<212> DNA 
<213> Artiffofal 

<220> 

<223> An art i f i 0 i a 1 1 y synthes I zed vector sequence. 
<220> 

<221> mi so feature 
<222> (4897.. (492) 
<223> n' indicates GAP. 

<400> 53 

^oggatcgg Bagatctcoc gatcccctat ggtgcaotct oagtaoaato tgctotggat 60 

lllllt^^ cggccgcoag tgtgctggaa ttcggottgg tagccaagtg caggttatag 120 

egaagggggt cacagtaggt ggcatcgttc otttctgact gcccgcccce 180 

cgcatgccgt cccgcgatat tgagctccga acototcgco ctgccgcogo cggtictccg 240 

rlll^fll^ eccgccatgg aattcgaacg ctgacgtcat caacccgctc cSS^tcg 300 

Ifflllll^ gtcactaggc gggaacaccc agogcgcgtg cgccotggca ggaagatggc 360 

tgtgagggac aggggagtgg cgccotgcaa tatttgoatg tcgctatgtg ttctggg^ 420 

tcaccataaa cgt ga aatgt ctttggattt gggaatotta taagttctgt atSSSS So 

"""ti*8;fe aaaaaaaaaa aaaaaaaaaa aacgaaaccg ggcogggcgc 540 

f fH!^"^** scctataato ccagoaottt gggaggccga ggogggcgga tcaoaaigto 600 

^ff*^ gaccatooag gotaacacgg tgaaaccccc coccatctct actaaaawa 660 

S?™^ l!^^"^ attagcoggg cgtggtggcg ggcgcctata atcccagcta 720 

tSS^ ISoSf^^^ tggcgtgaac ccgggaggcg gaogttgcag tgagccgaga 780 

Sf^^f cctgggcgac agagcgagtc toaaaaaaaa aaocgagtgg 840 

gotccgtgaa actgcagaaa cccaagccga attotgcaga tatccatcac 900 

f^roff^f f^^esigtea ggcggaaaga accagctggg gctctagggg.gtatcoccac 960 

f^Kif^f f ggcgcatt aagcgcggog ggtgtggtgg ttacgcgcag cgtgaccgot 1020 

gcgocctagc gcccgctcct ttcgctttct toccttcctt tctcgooaog 080 

ttccccetca agctotaaat ogggggotcc ctttagggtt ocgatttagt 1140 

caaaaaaott gattagggtg atggttcaog taitgggcSa 12S 

^Jf^JSJf * agaoggtttt tcgccctttg aogttggagt coacgttott taatagtgga 1260 

ctcttgttco aaaotggaao aaoactcaao cctatctcgg totattcttt tratttataa 1^90 
SiJS in^^^^'^'t aaaaatgaff SSSiS SwJal 

r«f™f!^ tctgtggaat gtfftgtcagt tagggtgtgg aaagtcccca ggctccocag 1440 

caggcagaag tatgoaaage atgcatctoa attagtoagc aaccaggtgt ggaaagtooc 1500 

?oScn? ff^^«* agtatgcaaa goatgoatct caattfSS SaaoSSJ fSo 

tcoogcccct aaotccgcce atcccgcccc taactccgco cagttccgcc cattctccgo 1620 

?^S^H tttatttatg oagaggocga ggSgootc? ScSSaS 680 

225^!! ^^ftfP 6S««ttttg gaggcotagg cttttgoaaa aagctcccig 1740 

t?S™J tlltll^^'' eeatctgatc aagagacagg atgaggatcg tttcgcatfi 1800 

ttgaacaaga tggattgcac gcaggttcto cggocgottg ggtggagagg otattcggot i860 

atgactgggo acaacagaca atoggctgot otgatgccgo citgttccgi ctScagSc 1920 

aggggogcco ggttottttt gtcaagaccg acctgtccre tgccctgaat gaactg^fg ' Iso 

acrtff?^f^ SOggctatog tfigotggooa cgaogggoft tfottgSS SfSJSff JSSo 

llfi^tlr. agggactggc tgctattggg cgaagtgccg igg^igatc 2100 

«2S»S^ cctgocgaga aagtatccat oatggotgat.icaaticggo 2 60 

ggctgcatao pttgatcog gctacctgco oattcgacca ccaagcgaaa catcgcatce 2220 

agcgagcacg tartcggatg gaagccggtc ttgtcgatca ggatgatctg gacgfagago 2280 

S^ff?f!Si saactgttcg ccaggctcaa Sogfgcatl llSTe 2340 

ffjsaoooat ggogatgcct gottgccgaa tatcatggti gaaaatgiof Soo 

^l^^llllfl tgtggccggo tgggtgtggc ggaocgotat caggacatag 2460 

fcgteata" gctgaagagc ttggcggcga atgggctgac cgcttoctcg 2520 

tgctttacgg tatcgccgct cccgattcgo agcgoatcgc cttctatogo cttcttgaog 2580 
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agttottctg agcgggaoto tggggttcga aatgaccgac caagcgacgc ccaacctgcc 2640 

atoacgagat ttcgattcca cogccgcctt ctatgaaagg ttgggcttcg gaatcgtttt 2700 

cogggacgco ggotggatga tcctccagcg cggggatctc atgctggagt tcttcgccca 2760 

cccoaacttg tttattgcag cttataatgg ttacaaataa agcaatagca tcacaaattt 2820 

cacaaataaa gcattttttt cactgcatto tagttgtggt ttgtccaaac tcatcaatgt 2880 

+1:?* gtctgtatac cgtcgacctc tagctagagc ttggcgtaat catggtcata 2940 

gctgtttcct gtgtgaaatt gttatccgct cacaattcca cacaacatac gagccggaag 3000 

cataaagtgt aaagcctggg gtgcctaatg agtgagctaa ctcacattaa ttgcgttgcg 3060 

ctcactgcco gctttccagt cgggaaacct gtcgtgccag ctgcattaat gaatcggcca 3120 

acgcgcgggg agaggcggtt tgcgtattgg gcgctcttcc gcttcctcgc toaotgactc 3180 

gctgcgotcg gtcgttcggo tgcggcgagc ggtatcagct cactcaaagg cggtaatacg 3240 

gttatccaca gaatcagggg ataacgcagg aaagaacatg tgagcaaaag gccagcaaaa 3300 

ggccaggaao cgtaaaaagg ccgcgttgct ggcgtttttc cataggctco gcccccctga 3360 

cpgcatcac aaaaatcgao gctoaagtca gaggtggoga aacccgacag gactataaag 3420 

ataccaggcg tttccccctg gaagctccct cgtgcgctct cctgttccga ccotgccgct 3480 

taccggatac ctgtccgcct ttctccctto gggaagcgtg gcgctttcto atagctcacg 3540 

ctgtaggtat ctcagttcgg tgtaggtcgt tcgotccaag ctgggctgtg tgcacgaacc 3600 

ccccgttcag cccgaccgct gcgccttatc cggtaactat cgtcttgagt ccaacccggt 3660 

aagacac^ ttatcgccac tggcagcagc cactggtaac aggattagca gagcgaggta 3720 

S^ffS^?^ gctacagagt tcttgaagtg gtggcctaac tacggctaca ctagaagaac 3780 

agtatttggt atctgcgctc tgctgaagcc agttaccttc ggaaaaagag ttggtagctc 3840 

ttgatccggc aaacaaapca ccgctggtag cggttttttt gtttgcaago agcagattac 3900 

gcgcagaaaa aaaggatcto aagaagatcc tttgatcttt tctacggggt otgaogctca 3960 

gtggaacgaa aactcacgtt aagggatttt ggtoatgaga ttatcaaaaa ggatottcac 4020 

ctagatcctt ttaaattaaa aatgaagttt taaatcaatc taaagtatat atgagtaaao 4080 

ttggtctgac agttaccaat gcttaatcag tgaggcacct atotoagcga tctgtctatt 4140 

tcgttcatcc atagttgcct gactccccgt cgtgtagata actacgatac gggagggott 4200 

accatctggc cccagtgctg caatgatacc gcgagaccca cgctcaccgg ctccagattt 4260 

atcagcaata aaccagccag ccggaagggc cgagcgcaga agtggtcctg caactttatc 4320 

cgcctccatc cagtctatta attgttgccg ggaagctaga gtaagtagtt cgccagttaa 4380 

aacgttgttg ccattgctac aggcatcgtg gtgtcacgct cgtcgtttgg 4440 

tatggottca ttcagctccg gttcccaacg atcaaggcga gttacatgat cccccatgtt 4500 

gtgcaaaaaa gcggttagot cottcggtcc tccgatcgtt gtcagaagta agttggccgc 4560 

agtgttatca ctcatggtta tggcagcact gcataattot cttactgtca tgccatccgt 4620 

aagatgcttt tctgtgactg gtgagtactc aaccaagtoa ttctgagaat agtgtatgcg 4680 

gcgaccgagt tgctcttgcc cggcgtcaat acgggataat accgcgccac atagcagaac 4740 

tttaaaagtg ctcatcattg gaaaacgttc ttcggggcga aaactotcaa ggatcttaoc 4800 

gctgttgaga tccagttcga tgtaacccac togtgcaccc aaotgatctt cagcatcttt 4860 

tactttcacc agcgtttctg ggtgagcaaa aacaggaagg caaaatgccg oaaaaaaggg 4920 

aataagggcg acacggaaat gttgaatact catactcttc ctttttoaat attattgaag 4980 

catttatcag ggttattgtc tcatgagcgg atacatattt gaatgtattt agaaaaataa 5040 

acaaataggg gttccgcgca catttccccg aaaagtgcca cctgacgto 5089 

<210> 54 
<211> 51 
<212> DMA 
<213> Artificial 

<220> 

<223> An artlflsially synthesized oligonucleotide sequence for construe 
tion of sIRNA expression vector. ^ 

<400> 54 

tcccgttagt gtacgaactg gagttcaaga gaotccagtt cgtacactaa c 51 

<210> 65 
<211> 51 
<212> DMA 
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<213> Artificial 
<220> 

<223> An artifisially synthesized oligonuoieotide sequence for construe 
tion of 8!IU4A expression vector. 

<400> 55 

aaaagttagt etacgaactg gagtetcttg aactccagtt cgtacactaa e 51 

<210> 56 

<211> 47 

<212> DMA 

<213> Artificial 

<220> 

<223> An artifisialiy synthesized oligonucleotide sequence for hairpin 
siRNA 

<400> 56 . 

gttagtgtao gaactggagt toaagagact ccagttcgta cactaae 47 

<210> 57 

<211> 51 

<212> ONA 

<213> Artificial 

<220> 

<223> An artifisially synthesized oligonucleotide sequence for construe 
tion of sIRNA expression vector. 

<400> 57 

tccegtgtct ctgttggaga tctttcaaga gaagatctcc aacagagaca c 51 

<210> 58 

<211> 51 

<212> DNA 

<213> Artificial 

<220> 

. <223> An artifisially synthesized oligonucleotide sequence for construe 
tion of sINIA expression .vector. 

<400> SB 

aaaagtgtct ctgttggaga tcttetcttg aaagatctcc aacagagaca c 51 

<210> 59 

<211> 47 

<212> DNA 

<213> Artificial 

<220> 

<223> An artifisialiy synthesized oligonucleotide sequence for hairpin 
siiWA 

<400> 59 

gtgtctctgt tggagatctt tcaagagaag atctccaaca gagacac 47 
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<210> 60 

<211> 51 

<212> DNA 

<213> Artificial 



<220> 

^ synthesized oligonucleotide sequence for construe 

. tion of 81RNA ejqiression vector. 

<400> 60 • 

tcoogaaggc agttgaccaa cacttcaaga gagtgttggt caartgoott 0 si 



<210> 61 

<211> 51 

<212> ONA 

<213> Artificial 

<220> 

J?o«'li^i?iSl'^ synthesized oligonucleotide sequence for construe 
t Ion of SI RiyiA expression vector. 

<400> 61 

aaaagaaggc agttgaccaa caototcttg aagtgttggt caaotgcctt c 51 

<210> 62 

<211> 47 

<212> ONA • 

<213> Artificial 

<220> 

SrST'^''*'*"^ synthesized oi igonuciectlde sequence for hairpin 
<400> 62 

gaaggoagtt gaccaacact tcaagagagt gttggtcaao tgcctto 47 

<210> 63 

<211> 51 

<212> DNA 

<213> Artificial 

<220> 

f!S^^iVt>»V^ synthesized oligonucleotide sequence for constnio 
tion of siRNA expression vector. 

<400> 63 

tccogagaot gaacagagat gtgttcaaga gacacatctc tgttoagtct c 51 

<210> 64 

<211> 51 

<212> ONA 

<213> Artificial 

<220> 
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synthesized oligonucleotide sequence for construe 
t I on of SI RNA expression vector. 

<400> 64 

aaaagasaot eaacagagat gtgtotcttg aacaeatcto tgttcagtot c si 

<21Q> 65 
<211> 47 
<212> . DNA 
<213> Artificial 

<220> 

5?RNr'^'*''"^ synthesized oligonucleotide sequence for hairpin 
<400> 65 

gagactwao agagatgtgt tcaagagaca catctctgtt cagtcto 47 
<210> 66 

<211> 51 . 
<212> DMA ^ 
<213> Artificial 

<220> 

?loS'^nfR^'L^)^2«-*'"*' ?"'«»""eleotlde sequence for construe 
Tion OT si RNA expression vector. 

<400> 66 

tcccgocaat gttgtgaggc ttcttoaaga gagaagcctc acaacattgg c 51 

<210> 87 

<211> 51 

<212> DNA 

<213> ^-tlfleial 

<220> 

synthesized oligonucleotide sequence for construe 
tion of SI RNA expression vector. vwiio«ui, 

<400> 67 

aaaagccaat gttgtgaggc ttctctcttg aagaagcctc acaacattgg c 51 . 

<210> 68 

<211> 47 

<212> DNA 

<213> Artificial 

<220> 

J?RNr'^'*'*"' synthesized oligonucleotide sequence for hairpin 
<400> 68 

gccaatgttg tgaggcttct tcaagagaga agcctcacaa cattggc 47 
<210> 69 
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<211> 51 
<212> DMA 
<213> Artrf iolal 

<220> 

J?Jiri?i2i'^ synthesized oligonucleotide sequence for construe 
tlon of 8iRI\IA expression vector. 

<400> 69 

tccccctota ootstocagc atgttcaaga gacatgotgg acaggtagag g ' si 

<210> 70 

<211> 61 

<212> ONA 

<213> Artificial 

<220> 

^onlSi^lfiSl'^ synthesized oligonucleotide sequence for construe 
t I on of sIRNA expression vector. 

<400> 70 

aaaacctota ectgtccagc atgtotcttg aacatgctgg acaggtagag g 61 

<210> 71 

<211> 47 

<212> DNA 

<213> Artificial 

<220> 

Sl^T'*"*'^"^ synthesized ollgonucle<^tide sequence for hairpin 
<400> 71 

cotctacctg tocagcatgt tcaagagaca tgctggacag gtagagg 47 

<210> 72 

<211> 51 

<212> DNA 

<213> Artificial 

<220> 

J?nn'^n?iSl'^ synthesized oligonucleotide sequence for constnio 
tlon of si^ expression vector. 

<400> 72 

tcccgctggt catottcgtc atcttcaaga gagatgacga agatgaccag c 51 

<210> 73 

<211> 51 

<212> ONA 

<213> Artificial 

<220> 

synthesized ol igonuoleotide sequence for construe 
t I on of si RNA expression vector. 
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<400> 73 

aaaagctggt catcttogto atototcttg aagatgacga agatgaccag o. 51 

<210> 74 

<211> 47 

<212> DMA 

<213> Artlflolal 

<220> 

JyRj);^'^'*'*''y «»y"*e8'2ed Oligonucleotide sequence for hairpin 
<400> 74 

gotggtoato ttogtoatct tcaagagaga tgacgaagat gaccago 47 

<210> 75 

<211> 51 

<212> DMA . 

<213> Artificial 

<220> . ^ 

synthesized oligonucleotide sequence for construe 
tion of siRNA expression vector. 

<400> 75 

tcccgttoat cagcgcoatc tggttcaaga gaccagatgg cgctgatgaa c 51 

<210> 76 

.<211> 51 

<212> DNA 

<213> Artificial 

<220> 

I?n^1Si^i?i2l'^ synthesized oligonucleotide sequence for construe 
tion of SiRNA expression vector. 

<400> 76 

aaaagttoat cagcgccato tggtctottg aaccagatgg cgctgatgaa c 51 

<210> 77 

<211> 47 

<212> ONA 

<213> Artificial 

<220> 

JTrNa"^^'''*"^ synthesized oligonucleotide sequence for hairpin 
<400> 77 

gttcatcagc gccatctggt teaagagaco agatggogct gatgaao 47 

<210> 78 
<211> 51 
<212> ONA 
<213> Artificial 
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<220> 

<223> An artlfisially synthesized olieonucleotide sequence for construe 
t ion of siRMA expression vector. 

<400> 78 

tcccgirtcgt catacaggto aacttcaaga gagttgacct gtatgaegao c 51 



<210> 79 

<211> 61 

<212> DNA 

<213> Artificial 

<220> 

<223> An artifislal ly syntliesized oligonucleotide sequence for construe 
t I on of siRNA expression vector. 

<400> 79 

aaaaggtcgt catacaggto aaotctcttg aagttgacct gtatgaogao e 51 



<210> 80 

<211> 47 

<212> DNA 

<213> Artificial 

<220> 

^223> An artifislal ly synthesized oligonucleotide sequence for hairpin 



<400> 80 

ggtcgtcata caggtcaact tcaagagagt tgacctgtat gaogace 47 



-33/33- 

Copy provided by USPTO from the IFW Imaqe Database on 01/12/2005 



Application Data Sheet 



Application Information 

Application number:: 

Filing Date:: 03/23/04 
Application Type:: Provisional 
Subject IVlatten: Utility 
Suggested classification:: 
Suggested Group Art Unit: 
CD-ROM or CD-R??:: 
Number of CD disks:: 
Number of copies of CDs:: 
Sequence Submission:: 
Computer Readable Font) (CRF)?:: 
Number of copies of CRF:: 
Title:: 

Attomey Docket Number:: 
Request for Early Publication:: 
Request for Non-Publication:: 
Suggested Drawing Figure:: 
Total Drawing Sheets:: 
Small Entity?:: 
Latin name:: 

Variety denomination name:: 
Petition included?:: No 
Petition Type:: 
Licensed US Govt, Agency:: 
Contract or Grant Numbers One:: 
Secrecy Order in Parent Appl.:: No 



Yes 



METHOD FOR DIAGNOSING NON-SMALL 
CELL LUNG CANCER 
082368^00500US 
No 
No 
11 
11 
No 



Page 1 



Initial 03/23/04 



CoDv Drovided bv USPTO from the IFW lmsuif» n»tah»<%p on 01/1P/700S 



Applicant Information 

Applicant Authority Type:: 

Prin)ary Citizenship Country:: 

Status:: 

Given Name:: 

Middle Name:: 

Family Name:: 

Name Suffix:: 

City of Residence:: 

State or Province of Residence:: 

Country of Residence:: 

Street of Mailing Address:: 

City of Mailing Address:: 

State or Province of mailing address:: 

Country of mailing address:: 

Postal or Zip Code of mailing address:: 



Inventor 
Japan 

Fuil Capacity 
Yusuke 

Nakamura 



Kanagawa 
Japan 



Kanagawa 
Japan 



Applicant Authority Type:: 

Primary Citizenship Country:: 

Status:: 

Given Name:: 

Middle Name:: 

Family Name:: 

Name Suffix:: 

City of Residence:: 

State or Province of Residence:: 

Country of Residence:: 

Street of Mailing Address:: 

City of Mailing Address:: 

State or Province of mailing address:: 

Country of mailing address:: 

Postal or Zip Code of mailing address:; 



Inventor 
Japan 

Full Capacity 
Yataro 

Daigo 



Kanagawa 
Japan 



Kanagawa 
Japan 



Page 2 



Initial 03/23/04 



Applicant Authority Type:: 

Primary Citizenship Country:: 

Status:: 

Given Name:: 

Middle Name:: 

Family Name:: 

Name Suffix:: 

City of Residence:: 

State or Province of Residence:: 

Country of Residence:: 

Street of Mailing Address:: 

City of Mailing Address:: 

State or Province of mailing address:: 

Country of mailing address:: 



Japan 



Saitama 



Japan 



Saitama 



Inventor 
Japan 

Full Capacity 
Shuichi 



Nakatsuru 



Postal or Zip Code of mailing address:: 

Correspondence Information 

Conrespondence Cuistomer Number: 20350 

Representative Information 
Representative Customer Number:: 20350 

Domestic Priority Information 

Application:: Continuity Type:: Parent Application:: Parent Filing Date:: 

Foreign Priority Information 

Country:: Application number:: Filing Date:: 

Assignee Information 

Assignee Name:: 

Street of mailing address:: 



Pages 



Initial 03/23/04 



CoDV orovided bv USPTO from the IFW Imaae Oataba<$e on 01/19/9005 



City of mailing address:: 

State or Province of mailing address:: 

Country of mailing address:: 

Postal or Zip Code of mailing address:; 



Page 4 



CoDV Drovlded bv USPTO from the IFW Imaaa Database on 01/12/2005 



Initial 03/23/04 



PATENT COOPERATION TREATY 



PCX 

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 
(Chapter I of the Patent Cooperation Treaty) 



(PCTRule44Wj) 



Applicant's or agent's file icference 
ONC-A0401 P 


FOR FURTHER ACTION 


See item 4 below 


International application No. 
PCT/JP2005/CX)5613 


International filing dale (day/month^ear) 
18 March 2005 (18.03.2005) 


Priority date (day/month/year) 
23 March 2004 (23.03.2004) 


International Patent Classification (8th edition unless older edition indicated) 
See relevant Information In Form PCT/ISA/237 


Applicant 

ONCOTHERAPY SCIENCE. INC. 



1. 


This international preliminaiy report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis.\{2i). 


2. 


This REPORT consists of £ 


I total of 13 sheets, including this cover sheet 




In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a reference 
to the international preliminary report on patentability (Chapter I) instead. 


3. 


This report contains indications relating to the following items: 




^ Box No. I 


Basis of the report 




Box No. n 


Priority 




1^ Box No. m 


Non-establishment of opinion with regard to novelty, inventive step and industrial 

applicability 




1^ Box No. IV 


Lack of unity of invention 




^ Box No. V 


Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 




1 1 Box No. VI 


Certain documents cited 




1 I BoxNo.Vn 


Certain defects in the international application 




BoxNo.Vin 


Certain observations on the international application 


4. 


The International Bureau will conmiunicate this report to designated Offices in accordance with Rules AAbis3{c) and 9'ibis.\ but 
not, except where the applicant makes an exfs^ss request under Article 23(2), before the expiration of 30 months from the priority 
date(Rule44*/j.2). 
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The International Bureau of WIPO 
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Box No. I 
Box No. il 
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IS! BoxNo.lV 
SI Box No. V 



□ 
□ 



Box No. Vi 
Box No. VII 
Box No. VIII 



Basts of the.oplnion 
Prbrlty 

Non-establishment of opinion with regard to novelty, inventive step and Industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 43bjts,1 (a)(1) with regard to novelty, inventive step or IrKlustrlal 
applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects In the International application 

Certain obsen^ations on the international application 



2. FURTHER ACTION 

If a demand for international preliminary examination Is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA"). However, this does not appiy where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notlfed the 
International Bureau under Rule 66.1 Ws(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion Is. as provided above, considered to be a written opinion of the IPEA. the applicant Is invited to 
submft tothe IPEA a written reply together, where appropriate, with amendments, before the expiration of three 
months from the date of mailing of Fom» PCT^SAie20 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCTi1SA/220. 

3. For further details, see notes to Form PCTASA^O. 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



International application No. 
PCT/JP2005A)05613 



Box No. I Basis of the opinion 

1 . With regard to the language, this opinion has been established on the basis of the international application In 
the language In which it was filed, unless otherwise indicated under this item. 

□ This opinion has been established on the basis of a translation from the original language into the following 
language , which is the language of a translation furnished for the purposes of international search 
(under Rules 12.3 and 23.1 (b)). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

ISI a sequence listing 

□ tab!e(s) related to the sequence listing 

b. format of material: 

^ in written format 
B in computer readable form 
0. time of filing^mishing: 

la contained In the international application as filed. 

El filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority for the purposes of search. 



3. □ In addition, in the case that more than one version or copy of a sequence listing andA)r table relating thereto 

has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is Identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

4. Additional comments: 



Box No, II Priority 

1. El The validity of the priority claim has not been considered because the International Searching Authority 

does not have in its possession a copy of the eariier application whose priority has been claimed or, where 
required, a translation of that eariier application. This opinion has nevertheless been established on the 
assumption that the relevant date (Rules 43bisA and 64.1) is the claimed priority date. 

2. □ This opinion has been established as if no priority had been claimed due to the fact that the priority claim 

has been found invalid (Rules 43bisA and 64,1). Thus for the purposes of this opinion, the intemational 
filing date indicated above is considered to be the relevant date. 

3. Additional observations, if necessary: 



Form PCT^ISA/ 237 (January 2004) 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



International application No. 
PCT/JP2005A)05613 



Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and Industrial 
applicability 

The questions whether the claimed invention appears to be novel, to Involve an inventive step (to be non 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire International application, 
^ claims Nos. 1<30, 32-68 
because: 

H the said international application, or the sard claims Nos. 1 1 -25. 35-40 relate to the following subject 
matter which does not require an intemationai preliminary examination (specify): 

see sejKirate sheet 

□ the description, claims or drawings (indicate particuiar elements below) or said claims Nos. are so 
unclear that no meaningful opinion could be formed (specify): 

S the claims, or said claims Nos. 9. 68 when concerning a reagent other than nucleic acid or antibody are so 
inadequately supported by the description that no meaningful opinion could be fdnmed. 

El no international search report has been established for the whole application or for said claims Nos. 8 26 
27. 32, 33. 41. 42, 43, 63. 64. 65 completely and 1-7. 9-18. 28-30. 34-40, 44-62, 66-68 partially when ' ' 
conceming genes GHSR1 b, NTSR1 , F0XM1 orKGCI . 

□ the nucleotide and/or amino acid sequence listing does not comply with the standard provided for in Annex 
C of the Administrative Instructions in that: 

the written form □ has not been furnished 

□ does not comply with the standard 
the computer readable fbnn □ has not l>een furnished 

□ does not comply with the standard 

□ the tables related to the nucleotide andA)r amino acid sequence listing, iff in computer readable form only, do 
not comply with the technical requirements provided for in Annex Obis of the Administrative Instnjctions. 

□ See separate sheet for further details 
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Box No. IV Lack of unity of invention 

1 . B In response to the invitation (Form PCTyiSA/206) to pay additional fees, tine applicant has: 

□ paid additional fees. 

□ paid additional fees under protest. 
IS not paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied with and chose not to invite 

the applicant to pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is 

□ complied with 

El not complied with for the following reasons: 
see separate sheet 

4. Consequently, this report has been established in respect of the following parts of the international application: 

□ all parts. 

la the parts relating to claims Nos. 19-25, 31 completely and 1-7. 9-18, 35-40, 44-62. 66-68 partially 

Box No. V Reasoned statement under Rule 43d/s.1(a)(i) with regard to novelty, Inventive step or 
Industrial applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


19-25, 31, 35-38, 48-53, 58. 61 




No: 


Claims 


1-7. 9, 10-18. 39. 40, 44-47, 54-55. 57, 59, 60, 62. 66-68 


Inventive step (IS) 


Yes: 


Claims 


19-25, 31,38, 58 




No: 


Claims 


35-37, 48-53. 61 


Industrial applicability (lA) 


Yes: 


Claims 


1-7, 9-10, 31. 44-62. 66-68 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

Box No. Vlii Certain observations on the International application 

The following observations on the clarity of the claims, description, and drawings or on tiie question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item II 
Priority 

The International Searching Authority has not been able to consider the validity of the 
priority claim because a copy of the earlier application whose priority has been claimed 
was not available at the time that the search was conducted (Rule 1 7.1 ). This opinion has 
nevertheless been established on the assumption that the relevant date is the claimed 
priority date. 

He Kern III 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Claims 1 1-25, as far as an in vivo method is concerned, and claims 35-40 relate to 
subject-matter considered by this Authority to be covered by the provisions of Rule 67.1 Ov) 
POT. Consequently, no opinion will be formulated with respect to the industrial applicabifity 
of the subject-matter of these claims (Article 34(4)(a)(l) PCX). 

For the assessment of the present claims 1 0, 15 22, 28 33 on the question whether they 
are industrially applicable, no unified criteria exist in the PCX Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, for 
example, does not recognize as industrially applicable the subject-matter of claim's to the 
use of a compound in medical treatment, but may allow, however, claims to a known 
compound for first use in medical treatment and the use of such a compound for the 
manufacture of a medicament for a new medical treatment. 

Claims 9 and 68 relate to a reagent defined by reference to a desirable characteristic or 
property, namely its capacity to delect the expression of the KIF1 1 gene. The claims cover 
all products having this characteristic or property, whereas the apjalication provides support 
within the meaning of Article 6 PCT and disclosure within the meaning of Article 5 PCT for 
only a very limited number of such products. In the present case, the claims so lack 
support, and the application so lacks disclosure, that a meaningful search over the whole 
of the claimed scope is impossible. Independent of the above reasoning, the claims also 
lack clarity (Article 6 PCT). An attempt is made to define the product by reference to a 
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result to be achieved. Again, this lack of clarity in the present case is such as to render a 
meaningful search over the whole of the claimed scope impossible. Consequently, the 
search has been carried out for those parts of the claims which appear to be clear, 
supported and disclosed, namely those parts relating to the reagent as being a nucleic 
acid or an antibody (as defined in page 24, line 9 of the present application). 

Claims 41 and 63 relate to a product defined by reference to a desirable characteristic or 
property, namely its capacity of being identified by a screening method. The claims cover 
all products having this characteristic or property, whereas the application provides no 
support within the meaning of Article 6 POT and no disclosure within the meaning of Article 
5 PCT for any of such products. In the present case, the claims so lack support, and the 
application so lacks disclosure, that a meaningful search over the whole of the claimed 
scope is impossible. Independent of the above reasoning, the claims also lack clarity 
(Article 6 PCT). An attempt is made to define the product by reference to a result to be 
achieved. Again, this lack of clarity in the present case Is such as to render a meaningful 
search over the whole of the claimed scope impossible. Consequently, no search has 
been carried out for the subject-matter of claims 41 and 63. 

Claim 8 relates to a non-small cell lung cancer (NSCLC) reference expression profile that 
comprises the expression pattern of two or more genes selected from the group consisting 
of KIF1 1 , GHSR1 b, NTSR1 and FOXM1 . An expression profile is defined in page 23, lines 
28-33 of the present application as the level of expression of these genes. The 
subject-matter of claim 8 Is a mere presentation of Information for which no search is 
required as specified in Rule 39.1 (V) PCT. No search was therefore earned out by the 
International Searching Authority on the subject-matter of claim 8. 

Claims relating to inventions in respect of which no international search report has been 
established need not to be the subject of an International preliminary examination (Rule 
66.1(e) PCT). The EPO policy when acting as an International Preliminary Examining 
Authority is not to carry out a preliminary examination on matter which has not been 
searched. No examination will therefore be carried out for the subject-matter of claims 8, 
41 , 63. Examination will be carried out for the subject-matter of claims 9, 68 when the 
reagent is a nucleic acid or and antibody. 
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Re Item IV 

Lack of unity of invention 

The International Searching Authority has found that the present application does not meet 
the requirements of unity of invention. Rve groups of inventions have been identified within 
the present application (see the International Search Report). 

As the applicant has not paid any additional fee the examination will be restricted to the 
subject-matter for which an International Search Report has been established, i.e. the 
subject-matter of the first invention. Therefore only the subject-matter of claims 19-25. 31 
completely and 1-7, 9-18, 35-40, 44-62, 66-68 partially (when concerning the KIF1 1 gene) 
will be examined according to Rule 68.5 PCT. 



Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting sucii statement 

Reference is made to the following documents: 

D1 : US-B1 -6 544 766 (BERAUD CHRISTOPHE ET AL) 8 April 2003 (2003-04-08). 

D2: US-B1 -6 472 521 (UHLMANN EUGEN ET AL) 29 October 2002 (2002-1 0-29). 

D3: WO 03/030832 A (CHIRON CORPORATION; REINHARD, CHRISTOPH; WALTER, 
ANNETTE) 17 April 2003 (2003-04-17). 

D4: WO 03/099224 A (ISIS PHARMACEUTICALS, INC; DOBIE. KENNETH, W; 
KOLLER, ERICH) 4 December 2003 (2003-12-04). 
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D5: KAISER ASTRID ET AL: "All-trans-retinoic acid-mediated growth inhibition involves 
inhib'ition of human kinesin-related protein HsEgS" JOURNAL OF BIOLOGICAL 
CHEMISTRY, AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS, BALTIMORE. 
MD, US, vol. 274, no. 27, 2 July 1999 (1999-07-02), pages 18925-18931. 

D6: WEIL D ET AL: "Targeting the kinesin Eg5 to monitor siRNA transfection in 

mammalian cells." BIOTECHNIQUES, vol. 33, no. 6, December 2002 (2002-12). 
pages 1244-1248. 

D7: SHARP DAVID J ET AL: "The bipolar kinesin, KLP61 F, cross-links microtubules 
within interpolar microtubule bundles of Drosophila embryonic mitotic spindles" 
JOURNAL OF CELL BIOLOGY, vol. 144, no. 1, 11 January 1999 (1999-01-11), 
pages 125-138. 

D8: BLANGY A ET AL: "Phosphorylation by p34-cdc2 regulates spindle association of 
human Eg5, a kinesin-related motor essential for bipolar spindle formation In vivo" 
CELL. CELL PRESS, CAMBRIDGE. NA, US, vol. 83, 29 December 1995 (1995-12- 
29), pages 11 59-1 169. 
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Novelty (Art 33(2) PCTl 

Document D1 discloses the human kinesin-related protein identified by SEQ ID NO:29 and 
encoded by SEQ ID NO:28 that corresponds to the KIF1 1 gene of the present application 
identified by SEQ ID NO: 2 and encoded by SEQ ID N0:1 . 

Claims 44, 45, 46, 47 as presently drafted embrace any dsDNA comprising the KIF1 1 
gene, comprising at least 1 0 contiguous nucleotides from SEQ ID NO:1 , comprising from 
19 to 25 contiguous nucleotides from SEQ ID NO:1 or comprising SEQ ID NOs: 32, 33 or 
34. This includes the dsDNA fragment encoding KIF1 1 and the vector comprising said 
dsDNA fragment as disclosed in D1 . 

The subject-matter of claims 44-47, 54-55, 57 is therefore not new in the light of D1 . 

For claims directed to a physical entity, non-distinctive characteristics of a particular 
intended use, are disregarded in determining novelty of the subject matter (see PCT 
International Search and Preliminary Examination Guidelines, Chapter 12, paragraph 
12.05). Consequently "a composition for treating or preventing NSCLC comprising ..." is 
regarded as "a composition comprising ..." and "a method for identifying/screening for a 
compound for treating or preventing NSCLC comprising ..." is regarded as "a method for 
identifying/screening for a compound comprising ..." for the purpose of determining novelty 
of the subject matter. 

Documents D2-D5 disclose a composition comprising an antisense polynucleotide against 
the KIF11 gene. 

The subject-matter of claim 59 is therefore not new in the light of D2-D5. 

Document D6 discloses a conripos'rtion comprising a siRNA against the KIF1 1 gene. 
The subject-matter of claim 60 is therefore not new in the light of D6. 
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Documents D7-D9 disclose a composition comprising an antibody that binds to a KIF1 1 
polypeptide. 

The subject-matter of claim 62 is therefore not new in the light of D7-D9, 

Documents D1 0 and D1 1 disclose an array comprising a nucleic acid probe that binds to 
the KIF1 1 polynucleotide. 

The subject-matter of claims 9, 10 and 68 is therefore not new in the light of D7-D9. 



Documents D12 and D13 disclose screening methods for antagonists of the KIF1 1 
polynucleotide/polypeptide. Furthermore 012 discloses methods where the test cells are 
lung cancerous cells and, among them, squamous cell and adenocarcinoma, i.e. a NSGLG 
cell. 

The subject-matter of claims 1 1 -1 8 is therefore not new in the light of D1 2 and D1 3. 

Document D1 4 discloses SEQ ID NOs: 3028-5303 that correspond to genes that are 
differentially expressed in lung cancers, particularly in adenocarcinoma and squamous cell 
carcinoma. Both adenocarcinoma and squamous cell carcinoma belong to the non-small 
cell lung cancer (NSCLC). SEQ ID NO: 3571-3777 represent genes or gene sequences 
expressed in malignant lung samples that are not expressed at appreciable levels in 
non-malignant lung cells (see page 18, lines 19-22). Also disclosed in D14 are a method 
for diagnosing lung adenocarcinoma and squamous cell carcinoma by determining the 
expression of any of these genes and a method for treating lung adenocarcinoma and 
squamous cell carcinoma by administering an antibody that binds to any of these genes. 
SEQ ID NO: 3760 disclosed in D1 4 corresponds to the.KIF1 1 gene of the present 
application identified by SEQ ID N0:1 and encoding SEQ ID N0:2. 
The subject-matter of claims 1-7, 39, 40, 66, 67 is therefore not new in the light of D14. 



Inventive step (Art 33(3) Ptm 

D14 discloses a method for treating or preventing NSCLC by administering an antibody 
that reduces the amount of KIF1 1 polypeptide. 

The difference between D14 and the subject-matter of claim 35 is that the method of claim 
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35 involves, instead of the use of an antibody, the use of an antisense against tine KIF1 1 
polynucleotide. 

In the light of D14 the problem solved by the subject-matter of claim 35 Is regarded as the 
provision of an alternative method for treating or preventing NSCLC, the solution being a 
method for treating or preventing NSCLC by administering an antisense against the KIF1 1 
polynucleotide. 

Said solution is not regarded as inventive because an antisense Is a known alternative to 
suppress the expression of a polypeptide, i.e. to reduce the amount of KIF1 1 polypeptide. 
Furthermore documents D2- D5 teach antisenses that are effective in suppressing the 
expression of the KIF1 1 polypeptide. 

Therefore the subject-matter of claim 35 is not inventive in the light of D14 and D2-D5. 

The difference between D14 and the subject-matter of claim 36 is that the method of claim 

36 involves, instead of the use of an antibody, the use of a siRNA against the KtF1 1 
polynucleotide. 

In the light of D14 the problem solved by the subject-matter of claim 36 is regarded as the 
provision of an alternative method for treating or preventing NSCLC, the solution being a 
method for treating or preventing NSCLC by administering a siRNA against the KIF1 1 
polynucleotide. 

The provision of a siRNA that is effective in reducing the expression of the KIF1 1 
polynucleotide is regarded as inventive because a person skilled in the art has no 
reasonable expectation of success when trying to provide such a siRNA. However an 
inventive step can only be acknowledged for those specific siRNAs that have the desired 
technical effect. 

Claims 36, 48-53, 56 as drafted embrace virtually any siRNA and do therefore not meet 
the requirements of Art 33(3) PCT. 

Claims 37 and 61 refer to SEQ ID NOs: 32, 33 and 34 but are not limited structurally 
(although a siRNA cannot have an infinite length). They do therefore not meet the 
requirements of Art 33(3) PCT. 

Claims 38 and 58 that refer to the specific siRNAs and limit them structurally meet the 
requirements of Art 33(3) PCT. 

The applicant has proven that the KIF1 1 polypeptide interacts, with KOC1 forming a 
complex involved in mRNA transporting. There is no indication in the prior art neither about 
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the interaction of these two polypeptides nor about tlieir role in mRNA transporting. 
Therefore the subject-matter of claims 19-25 and 31 Is Inventive. 
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